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Voi-Shan's Long-Lok is a proof-tested, 

self-locking device designed to 

resist vibration. This insert can be 

incorporated into any male-threaded 

_ Part fos use in any medium at 
temperature ranges from —370°F 
to +1200°F Qualified to performance 
requirements of applicable military 
specifications, Long-Lok is economical— 
eliminates the need for lock- 
washers, safety wires and adhesive 
staking compounds. It is another 
example of Voi-Shan’s reliable 
engineering skills. A letter on your 
company letterhead brings Voi-Shan’s | 
technical brochure without charge. 

Include your application requirements 
for a specific reply. 





VOI-SHAN MANUFACTURING CO. 





A Division of Voi-Shan Industries, Inc. 
8463 HIGUERA STREET, CULVER CITY, CALIFORNIA 








GOODYEAR PRESENTS CREDENTIALS FOR ANOTHER CAPABILITY 


Convair's sleek 880, the nation’s 
fastest jetliner, designed for 
medium-range service— makes more 
landings, take-offs and taxi runs than 
long-range planes. Mighty rough 
duty for its wheels and brakes. 
That's why we're proud to report 
that Goodyear wheels and brakes are 
used by Convair Division of General 
Dynamics Corporation on 880’s in 
service and going into service on 
Delta Air Lines. They’re built to 
stand up under the most punishing 
loads. For instance, at take-off an 
880 may tip the scales at almost 
ninety tons! 


Lots of good things come from 


Goo 


More aircraft land on Goodyear tires, wheels and brakes t! 


Picking this Goodyear team is \ 
ally a tradition in the aircraft i: 
try. For the past 20 years 
commercial airliners have 
equipped with Goodyear wheel 
brakes than with all other n 


combined. Here’s a brief sampling 


new aircraft relying on thei 


reliability and low operating cost 


Commercial— Convair 880 Fairch 
Navy— A2F attack bomber WF 
warning plane -HU2K helicopter 
B-58 Supersonic b 
T-39 traine 


Air Force 
F-105D fighter-bomber 
Army — Grumman OA-1 .- Vertol Y 
helicopter 


Executive —Grumman Gulfstream 
craft Queen Air 

Light— Aero Commander Model 680F 
Cessna Mode! 210 


Need wheels offering the longest 
roll-life and the best load/weight 


ratio — need lightweight, reliable 
brakes? They’re yours in Goodyear’s 
famous Aluminum or Magnesium 
Wheels and Tri-Metallic Brakes. 
Write on company letterhead for 
details to: 
The Goodyear Tire & 
Rubber Company, 
Aviation Products Division, 
Dept. V-1715, Akron 16, Ohio. 
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a message to men who are pioneering the future... Ponder for a moment the imagina- 
tion behind Clayley’s VERTOL craft of 1842, then marvel at where the Industry might be had this pioneer 
had today’s production resources! §§ Because Ex-Cell-O is in business to help relieve you of many de- 
velopment and manufacturing details that can hamper your creativity, in this condensed list of capa- 
bilities you may find a means of getting your project off the ground sooner than scheduled: &@ Fuel controls 
and injection systems; linear and rotary actuators for GSE and airborne applications; air bearing devices; 
inertial guidance systems; servomechanisms; data processing memory drums; nuclear powerplant com- 
ponents; hardened and ground precision production parts. § Our Representative nearest you will gladly 
elaborate on Ex-Cell-O’s products and services. 


. CORPORATION 
Artist’s conception of Sir George Clayley’s mid-19th Century oaracrt $2, menleae 


helicopter shows contra-rotating multiple rotors and pusher 
7 Arcraft & Missle Division 


props. Design lacked a practical engine and power train 


‘ 
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MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: 
BRYANT CHUCKING GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO., SMITH BEARING CO. @ EX-CELL-O FOR PRECISION 
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AVIATION CALENDAR 


Nov. 1-2—Fall Meeting, Radio Technical 
Commission for Acronautics, Sheraton- 
Park Hotel, Washington, D. C 
Nov. 2-4—Tenth Aircraft Hydraulics Con- 
ference, Pick-Fort Shelby Hotel, Detroit, 
Mich., Sponsor: Vickers, Inc., division of 
Sperry Rand Corp. (Invitational) 
Nov. 3-4—Annual Fall Meeting, Northeast 
Chapter-American Assn. of Airport Ex- 
ecutives, Sheraton Inn, Binghamton, 
N. ¥ 
Nov. 14-15—Quarterly Regional Mecting, 
Assn. of Local lransport Airlines, 
Olympic Hotel, Seattle, Wash. 
Nov. 14-16—National Convention, National 
Acronautics Assn., Indio, Calif 
Nov. 14-17—Sixth Annual Conference on 
Magnetism and Magnetic Materials, New 
Yorker Hotel, New York, N. Y 
Nov. 14-18—Flight Safety Foundation’s 13th 
Annual International Air Safety Seminar, 
in cooperation with Aviation Crash In- 
jury Research, Phoenix, Ariz 
Nov. 14-18—Western Engineering Confer- ; 
ence and Exhibit, American Society of ° a 
Tool and Manufacturing Engineers, Me- | a J oa 
morial Sports Arena, Los Angeles, = mos 


Nov. 14-19—Annual Convention, Air Line 


Yilots Assn. Carillon Hotel, Miami 


Beach, Fla 

Nov. 15-16—Symposium on Engincering l § 
Application of Probability and Random 
Function Theory, Purdue University, La- ; 


fayette, Ind 
Nov. 15-16—l2th Annual Mid-America 
lectronics Conference, Institute of Ra- 


Hotel Muchicbach, Kan- 


5-17—36th Meeting, Aviation Dis- 
tor and Manufacturers Assn., 


ivicra Hotel, Palm Springs, Calif 
Nov. 15-17—Air Force-Navy-Industry Pro- 


Continued on page 6) 
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This is the 

SWAMI MOTION 
DETECTOR, 

a compact practical 
detection device 
for Perimeter 
Protection, Plant 
and Area Security. 


NEW | 


as od ©] 6) -@ DN Ms a -W DY-W a ta 


Sensitive, dependable, 
inexpensive, unitized construction (it's small enough to fit 
into an attache case). Where can you use it? 


The SWAMI MOTION DETECTOR is a new low-cost 
intrusion detector system that saturates a secured area with 
ultra high radio frequency energy sensitive to the slightest 
motion or displacement of an intruder. It is fail safe, simple to 
install, easily operated. And, it is virtually impossible to con- 
found with counter-measures: any tampering will cause an 
alarm. 

Effective Range: From inches to hundreds of feet, with a single 
unit. Surveillance can be maintained over a full acre, economi- 
cally. 

Flexibility: It can function as an omnidirectional or directional 
system, and can determine relative or absolute speeds of 
moving targets. 

Durability: The sensor unit of the SWAMI MOTION DETEC- 
TOR is shock-resistant, and its service life compares favorably 
with that of conventional vacuum-tube detection devices. 
Power Supply: Standard 115-volt outlet current or any battery- 
supply De. Write for free brochure to: Se 


SINGER-BRIDGEPORT 


A DIVISION OF THE SINGER MANUFACTURING COMPANY 
915 Pembroke Street Bridgeport 8, Conn, 


*A Trademark of THE SINGER MANUFACTURING COMPANY 





AVIATION CALENDAR 


(Continued from page 5) 


pulsion Systems Lubricants Conference 
(unclassified), Hilton Hotel, San Antonio, 
Tex 
Nov. 15-18—Annual Mecting, Executive 
Board of the Flight Engineers Interna 
tional Assn. (AFL-CIO), Sheraton-Atlan- 
tic Hotel, New York, N. ¥ 
Dec. 5-8—15th Annual Mecting and Astro- 
nautical Exposition, American Rocket So- 
ciety, Shoreham Hotel, Washington, 
D.C 
Dec. 6-8—Annual Meeting, National Avia- 
tion Trades Assn., Oklahoma-Biltmore, 
Oklahoma City, Okla 
Dec. 12-15—Atomic Industry Exhibition, 
California Masonic Memorial Temple, 
San Francisco, Calif., concurrent with 
the Atomic Industrial Forum’s Annual 
Conferen Fairmont Hotel) and the 
American Nuclear Society's Winter Meet 
g (Hotel Mark Hopkins 
Dec 3-15—Tenth Annual Easter 
Computer Conference, Hote! 
ind Manhattan Center, New 
>pr nsor Institute of Rad 
American Institute of Electri 
necr Assn. for Computing 
Dec 17—24t} W night Brothers 
Natural History Bidg.. Smith 
titution, Washington, D. C 
Dec 26-31—127th Mecting American 
ciation for th Advancement of Scicnee, 
N York. N. Y 
Dec. 28-30—Seventh King Orange Inter 
ational Model Plane Meet, Miami, Fla 
Jan. 9-11—Seventh National Symposium on 
Rehiabilit nd Quality Control, Bell 
vue-Stratford Hotel, Philadelphia, Pa 
Jan. 9-13—International ( gt ind Fx 
tion, Society of A 1 ive Engi- 
( Hall, Detroit, Mich 
Jan. 16-18—S ith Annual National Meet 
American Astronautical Society, Dal- 





us, Tex 
Jan. 23-25—29th A il Meeting, Institute 
f +} . il Scien Hotel Astor. 
Honors Night Dinner, 


iter Military Ele 
Inst f Radio 

tel, Los Angel 
wliant Conferen c. 
Salt Lake City, 


Solid-Stat Cir 
f Radio En 
of Pennsylvania cam 
pus and Sheraton Hotel, Philadelphia 

Mar. 5-9—Sixth Annual Gas Turbine Con 
feren ind Exhibit, American Socicty of 
Mechanical Engineers, Shorcham Hotel, 
W } hin ton D & 

Mar. 9-10—Second Symposium on Engineer 
ing Aspects of Magnetohydrodynamics, 
University of Pennsylvania, Philadelphia, 
Pa 

Mar. 13-16—Test, Operations and Support 
Conference American Rocket Society, 
Biltmore Hotel, Los Angeles, Calif 

Mar. 16-18—Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
Washington, D. ¢ 

Mar. 20-23—International Convention, In 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y 
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For Space Applications, Raytheon offers 
proven, off-the-shelf techniques in CW Radar 


Raytheon has been investigating, developing and 
producing Continuous Wave Radars for more than ten 
years. Impetus for the program was the anticipated 
problems of clutter rejection, ever-increasing inter- 
cept velocities, and low weight-high reliability re- 
quirements in the aero-space era. 

This pioneering effort has resulted in several 
dramatic achievements: multi-kilowatt, low noise 
transmitters; unique antennas that transmit and re- 
ceive simultaneously; a feed-through nulling device 
that adds isolation to the antenna; precise, highly 
sensitive Doppler data processors. 

Raytheon CW Radar Systems incorporating these 
advances are light weight, low volume and low cost. 
They are also simple, reliable, and require consider- 
ably less input power. 

For satellite intercept, space rendezvous, lunar 
or planet soft landings...for any space application 


requil elocity data. . . Raytheon can now offer 
empiri: proven CW Radar techniques. Existing 
Raytheon CW hardware is now operational in Missile 
Guidar \ltimetry and Doppler Navigation Systems, 


, 


For CW Radar Brochure, write: 
rOR OF MARKETING, 
pment Division, 
rtment L-1, Raytheon Company, 
t Newton, Massachusetts 
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EXCELLENCE IN ELECTRONICS 





a 
THE CARRETY CORPORATION 
-_ 


—_ 


unknowingly 





tlying second class 
in your own 


aircralt? 


any custom interiors appear to be of the high- 

est quality until drawers and doors no longer 

seem to fit, fabrics begin to work loose or wear 
thin, colors almost imperceptibly begin to fade, seat- 
ing and movement inside the aircraft becomes awk- 
ward and uncomfortable, and many weaknesses in 
basic design begin to be noticed. 

Beneath the beauty and graciousness of any quality 
custom interior there must be good basic design. And 
good basic design requires outstanding engineering of 
a very specialized nature, fully integrating carefully 
engineered furniture and fittings into the framework 
of the aircraft. 

AiResearch’s extensive leadership and experience in 
the modification of all types of airframes and aircraft 
systems insures maximum integration of individual- 
ized interiors into the structure of the aircraft. This 
over-all capability, combined with good basic design, 
is also of vital importance to the safety and perform- 


ance of the aircraft as well as to the beauty, comfort 
and durability of the interior. 

Every AiResearch Aviation Service custom interior 
is built to retain its high quality for the lifetime of 
the aircraft. This is possible only because AiResearch 
employs the most skilled and experienced craftsmen 
in the industry and uses only the finest materials for 
the most rugged, lightweight construction throughout. 

There is no production line at AiResearch Aviation 
Service, and no two interiors are alike. Every piece is 
hand finished by an expert craftsman with a genius 
for detail. And the internal construction and fitting 
of each piece is equally exacting. There is no com- 
promise, and nothing is left to chance. 

Before you should unwittingly decide to fly second 
class in your own corporate airplane, we urge you to 
check into the AiResearch Aviation Service Company 
reputation and facility to see for yourself how the 
finest interiors in the world are made. 


Customer confidence is our most highly regarded asset 


CORPORATION AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. / Telephone: ORegon 68-6161 
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VERSATILE 
METAL FABRICATION 


.. near Southwestern 
electronics and airframe 
manufacturers 


In the center of the Southwestern 
complex of space-age activity is 
Continental-Emsco’s huge steel fabricating 
facility. This versatile plant covers 

77 acres . . 366,505 sq. ft. under roof. It’s 
complete with machining, boring, 
milling, and turning equipment, spacious 
fabricating bays and creative staffs 

for engineering and Research & 
Development. Quality-control measures 
meet MIL-Q-9858 standards. 
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Versatility to handle any metalworking job 
is evidenced by this plant’s production 

of propellant trucks, rocket launchers, 
crane trucks, marine gears, cargo 

winches, airframe parts, towers, and a 
complete line of oil field equipment. 
Illustrated is a typical 700’ triangular 
tower built by Continental-Emsco. 


Get Continental-Emsco’s quotations 
on your next equipment contract. 


METAL FABR ATORS Ff m Inet TRY 
CONTINENTAL-EMSCO comPaANy 
GENERAL OFFICE DALLA « A ‘P.O. BOX > *¢ PLANT +4 EXxXAS: PA At 


DF 004 A DIVISION OF THE YOUNGSTOWN SHEET ANO TUBE COMPANY 


ENA, CALIFORNIA 
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There’s a countdown underway throughout America as construction 

ie of our missile bases accelerates from day to day. Time is critical 
Security ...completion of the program is vital to national security and the 
sell helicopter is on the job, speeding construction projects to 


2 + 
at stake cae completion on schedule. 


missile One example: Western Construction Corp., on site at Lincoln Air 
Force Base, Nebraska, has turned “the impossible” into a time- 
base saving reality by taking to the air in a Bell. Supervisors had been 
Vv i] . ‘ 
spending three days traveling by automobile to cover eight of 12 
“hard” rer Atlas lé - ases 8 *g ra 500- » 
contractors hard underground Atlas launching bases spread over a 500-mile 
road network. With their Bell, the same travel takes only two- 
and-a-half hours. Supervisory travel overhead has been cut 66 

per cent. 


Western has put a second Bell to work to gain double effectiveness. 
They’ve found Bell helicopters so dependable, so economical to 
operate and maintain that they expect full payout of their invest- 
ment in one year. What’s more, the high availability (99 per cent) 
of their Bells gives Western a time advantage unequalled by other 
types of transportation. 


The helicopter is a natural for turning waste time into pay-off 
time in many fields of work. Let us send you full information on 
the Bell’s total flexibility for your business. Write or phone: 
Commercial Sales Manager, Bell Helicopter Company, Dept. 7.7B, 
Fort Worth, Texas. 


BELL 


HELICOPTER 
COMPANY 


sh Phi FORT WORTH, TEXAS * A DIVISION OF BELL AEROSPACE CORPORATION 





BENDIX BRAKES- 


SURE GROUND CONTROL FOR 150-TON GIANTS 


There’s good reason why most of today’s com built to et the extra-heavy ground control 
mercial and military jets rely on Bendix brakes demand these high-performance aircraft. In 
Products of the world’s most experienced brake fact,“ Br by Bendix”’ signifies safe, sure ground 
manufacturer, they are specially designed and control tever the aircraft. 


Bendix bivision South Bend, np 
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Another 
hot job 
or 
Janitro! 
valves 


In the Mach 2 all-weather Republic F-105D 
Thunderchief—an aircraft of striking capabilities 
—performance depends on a lot of little things. 
Janitrol pneumatic valves, for instance, belong to 
the second generation of Janitrol products for 
the jet and missile age, including high perform- 
ance heat exchangers, regulators, and couplings 
—descendants of the well known Janitrol heaters. 
In these special fields you'll find Janitrol offers a 
unique combination of experienced designers, 
hard-headed production people, and superb 
plant facilities. Write for “Janitrol Resources,” 
a recent brochure loaded with meaningful photos 
and relatively low-pressure sales talk. Janitrol 
Aircraft, 4200 Surface Rd., Columbus 4, Ohio. 


SS TROL 


A division of Midland-Ross Corporation 


pneumatic controls + duct couplings and supports + heat exchangers + combustion equipment for aircraft, missiles, ground support 
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New 
Ways To See 
Fire... 


Another 


example of how 





Fenwal has developed two advanced methods of find- 
ing fire or overheat faster in aircraft and missiles. 

Fenwal’s FIDO (Fire Inspection Device Optical) 
permits a pilot isually monitor potential danger 
areas from a remotely located control panel. He merely 


looks into a tube 
glass fibers to see t 
by launching crew 


ntaining FIDO’s optically oriented 


e hidden area. Or, FIDO can be used 


to check out blind areas in missiles 


and rockets. Image resolution is as fine as use demands! 


Fenwal’s Survé 
that may occur 
‘‘misses’”’ that ma 
tion is used. It ops 


either to the first fl 


It is “blind” to da 

sun it “sees” « 
These advanced 

products of long ar 


ment Fenwal’s estat 
ind explosion suppression. A Fenwal 


tinuous detectors, 


engineer will gladly 
RATED, 1210 Pleasar 


OETECTS TEMPERATURE. 


ince Detector sees fire or overheat 
large volumes, eliminating the 
e present when point or line detec- 


rates photoelectrically and is sensitive 


ker of a flame or to heat radiation. 
ght and even the direct rays of the 
y the potential danger! 
Fenwal safety devices are the end 


i continuing research. They comple- 


lished capabilities in unit and con- 


supply details. FENWAL INCORPO- 
it Street, Ashland, Massachusetts. 


- PRECISELY 








Maximum Density in Limited Space 


r 


WITH 
FANSTE frm 


HERE’S 120 lbs. PACKED INTO ONLY 0.109 CU. FT. 


Fansteel 77 Metal—non-magnetic, 
easily machined and joined to other 
metals. No special handling re- 
quired—it is non-toxic, non-radio- 
active. Used extensively in applica- 
tions requiring maximum density in 
the smallest possible space: shields, 
counterweights for aircraft control 
parts, rotors, governors, flywheels, 
vibration dampers. Fansteel 77 
Metal is also available in bars, rods, 
rings, disks and special shapes. 


Write for 
latest 
Booklet on 
Fansteel 
77 Metal 


When you need to pack a lot of weight in a small space to lick 
any problem .. . for radiation shielding, vibration dampening, 
counter-balancing, etc... design around Fansteel 77 Metal. 
Your part will take up as little space as possible while pro- 
viding the service required. 

Whether you need extra density for shielding purposes . . . or 
just extra weight, Fansteel 77 Metal will do the job... and 
do it in less space because it’s twice as heavy as steel, 50% 
heavier than lead, much stronger than cast iron. 


If your problem requires the density of 77 Metal in a large 
area, Fansteel now has the facilities to provide finished parts 
or the metal in ingot or any form required. For example, the 
radiation shield shown above is 22.870” long x 4.660” x 2.533” 
x 0.800”. It started as a blank which was designed to provide 
the minimum loss in both metal and machining time. This 
large blank was produced in the Fansteel plant by powder 
metallurgy methods . . . pressed, sintered, and then machined 
to customer’s specifications. 


Call in your Fansteel representative or send details to Metals 
and Fabrication Division, 


FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Illinois, U.S.A. 
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Johns-Vonville Announces... MIN-AKLAD INTERLOK 


. .. @ new Structural system interlocking Min-K insulation and high-temperature reinforced plastic 


Missile experience shows that in certain —a new structural system that inter specify Min-Klad Interlok in a wide 
heat control situations no one material Min-K insulation and reinforced p variety of heat-resistant and/or ablating 
will perform as well as two (or more)— metal or other high-temperature fac materials—asbestos-phenolic (ARP-40), 
an insulation with protective high-temper- and similar reinforced plastics, as well as 
Stainless steel and other heat-resistant 
metal foils and meshes. For some require- 
ments, the cool face can be made of a 
different material—for example, one that 
offers characteristics required for bonding 

. . plus the outstanding advantage or fastening to other surfaces and parts. 
Min-K insulation—an insulating core t 
has the lowest thermal conductivity a 
able for service temperatures up to 2006 
steady-state, and higher for transier 
Min-K’'s thermal conductivity is act 
lower than the molecular conducti 
of still air 


The result: one product that give 
ature facings. missile designer every advantage of 

Problem is how to effectively combine temperature plastic or metal ! 
these materials into a structurally strong strength, toughness, rigidity! Erosi 
unit? The answer is Min-Klad Interlok sistance! High heat capacity! 


Like all J-M Aviation insulations, Min- 
Klad Interlok is factory-fabricated to 
your specifications into external skin 
panels, heat shields, cylindrical liners or 
component housings of any shape or size. 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
Wide range of facings York 16, New York. In Canada, Port 


~ , . » - 
1) Outer facing, 2) Interlocking web, 3) Core. For the hot face, the missile designer can Credit, Ontario. 
any one of several Min-K formulations, and 


4) Inner facing 





JONNS MANVILLE 


ANVILLE 9/9) 


@anonoucirs 


alto 


JOHNS-! nt 


All the above components combine to provide a 
custom-made structural strong insulating system. 





AIRCRAFT PERFORMANCE 


IS ONLY AS GOOD AS THE 
ENVIRONMENTAL PROTECTION OF THE AIR CREW 2 


od 
>. 


SCOTT RESEARCH AND DEVELOPMENT PROVIDES 
THE MAN IN FLIGHT WITH THE MOST ADVANCED 
SYSTEMS OF PROTECTION AND SURVIVAL! 


Environmental protection of the air crew is the important link 
between theoretical aircraft performance and actual flight records. 
For more than ten years, Scott has designed and produced more 
portable oxygen equipment than any other manufacturer in the 
world. Now, Scott also leads in the design and production of high- 
altitude oxygen breathing equipment for protection during flight 


adiescgreray In Flight or Ejected 
Scott High Altitude Protective Equipment has been designed, 
developed and produced in cooperation with personnel of cognizant His Life is Scott 


Departments of Defense and prime contractors. The knowledge and 


experience of these scientists and engineers have been combined Protected 


with our own efforts to make the U.S. Crewman the best protected 
The Scott Building-Block Design Concept integrates 


in the world! 
omponents block to block, to produce a com- 


Dedicated, imaginative Engineers can find pletely-interchangeable, modular oxygen assembly 
Nee ? full expression fer their talents ot Scott that can be quickly removed, serviced and replaced 

S 2 Avietion Corp. Write in confidence to quickly ved, ce n t 
~S - Wolter H. Winter, Personne! Director without disturbing any other portion of the aircraft. 


AVIATION CORPORATION 
275 ERIE STREET » LANCASTER, NEW YORK 


Export: Southern Oxygen Co., 250 West 57th Street, New York 19, N.Y. © West Coast Office: Fulton-Ventura Building, 13273 Ventura Boulevard, Studio City, California 
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BL-1705 Mounting System — shown 
protecting pressure transducer. 


in control for aircraft instruments 


e's a new Lord mounting system for small equipment or 
instruments on jet aircraft that offers big advantages! 
“a ee ee ee ee a ee ee ee oe ee oe ee 
It's versatile. Basic design is adaptable to a variety of 

units: transducers, indicators, electronic tubes, gages, warning 

and timing devices, baroswitches. Mounting 

arrangements permit use in instrument panel, nacelle 

or other airframe locations. 


typical specifications 


Application: pressure transducer. Weight: equipment 
base — .38 Ibs. Sheck/vibration protec- 
tion: all-attitude. Iselaters: four Special BTR Multiplane 


~~ 
‘ 
t 
I 
} 
i 
It's high-performance. Lightweight system provides ’ Mountings. System natural frequency: 45 cps. Operat- 
; ing temperature range: —65° to +300°F. Enviren- 
i 
i 
I 
4 
; 
i 
i 


excellent all-attitude control of high-frequency excitations plus 

attenuation of shock and structure-borne noise. mental resistance: unaffected by fungi, dust, sand, 
BTR® Elastomeric Mountings possess extreme environmental an © here, oil, ozone. Construction: center-of- 
resistance, excellent damping, superior endurance, — pension, fail-safe. Meenting arrangements: 


es or clinch nuts for base, bulkhead or 
consistent performance over —65° to +300°F. range. ttachment 


It's economical. Simplified design gives you Lord quality 
at a lower price than competitive bases. Long 
service life means your maintenance costs will be lower, too. 


- 


|) aNpur: 5 IN/SEC 


It's proved. The advanced design and performance 
of this Lord system have been thoroughly proved in actual 
service on today’s jet airliners. 


LATERAL 
| 


+—4 





TRANSMISSIBILITY IN %& 
~ 


This mounting system is an example of Lord ingenuity. 

It indicates why you can continue to expect Lord to produce the ‘ 2 300 0 OO 
FREQUENCY IN CPS 

best in vibration/shock/noise control for the aerospace 

environment. To put this ingenuity to work on your project, 

or to get further data on the BL-1705 base, contact 

the nearest Field Engineering Office or the Home Office, Erie, Pa. 


FIELD ENGINEERING OFFICES 
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New York City @fyant 94 
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DALLAS, TEXAS 
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Remaey & Power Engineering Corporation Limiteg LORD MANUFACTURING COMPANY - ERIE, PA. 
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AIRCRAFT ALREADY USING 
RYAN APN-122(V) NAVIGATOR 





a. 
ai ll seit Dit 








WHY THE RYAN APN-122(V) GROUND VELOCITY 
INDICATOR IS THE FINEST, MOST WIDELY USED 
DOPPLER NAVIGATOR IN THE WORLD 


Adaptable for nearly every type of aircraft, the Ryan APN-122(V) continuous 
wave Doppler system provides instantaneous and continuous display of ground 
speed and drift angle in all weather without reliance on ground or celestial aids 
Here are some of the advantages that make this Ryan radar system the most 


advanced, proven means of aerial navigation 


@ Ryan APN-122(V) is qualified, thoroughly preven in © No minimum ailtit 

flight and in full production andings and turns 
@ Meets MIL-T-5422D and M 5400C specification 2 perates in the approved frequenc 
@ Has no aitit kme ‘« 

®@ Speed ranges: 80-1000 knots; and 

@ High accuracy d rang mites . 

to 70.000 feet. a . ; smo: @ Fixed (non-gimballing) antenna 
Beaufort | . utputs suitable for damping inertia 


APPLICATIONS OF RYAN APN-122(V) NAVIGATOR 


ANTI-SUBMARINE WARFARE ¢ PRECISION BOMBING e GENERAL NAVIGATION 
RECONNAISSANCE ¢ AERIAL PHOTOGRAPHY ¢ AERIAL SURVEYS ¢ AEROLOGY 
AIRBORNE EARLY WARNING e¢ RADAR STABILIZATION e¢ INERTIAL DAMPING 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN ELECTRONICS 


SSE——‘(Czé DIVISION OF RYAN AERONAUTICAL COMPANY «¢ SAN DIEGO, CALIFORNIA 
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A special breed of generalist for Space Technology Leadership 
America’s dramatic accomplishments in space technology are made possible not only by developments in science, but by advances 
in technical management concepts. A new type of generalist has emerged to meet the demands of systems engineering and 


technical direction of complex missile and space projects. This technical manager combines a broad knowledge of science and 


engineering with the leadership capability to fuse the disciplines of creative specialists into a dynamic, effective team @ In its six 


years as a principal contractor for the Air Force, NASA, and ARPA, STL's hard core of technical management generalists has set 


the pace in developing new members of this very scarce breed @ Their unique ability is the prime asset in Space Technology 
Leadership @ Scientists and engineers who would add this new management dimension to their professional careers are invited to 


submit their resumes to STL, where they will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. pe. o. sox 95004, Los ANGELES 45, CALIFORNIA 


Los Angeles « Santa Maria * Edwards Rocket Base + Cheyenne Cape Canaveral * Manchester, England * Singapore * Hawaii 








EDITORIAL 


Kennedy on Nationa! Defense 


Last week we devoted this page to the principal points our commitments to more than 50 countries around 
of Vice President Nixon's first major specches on the defense the glol been critically impaired by our failure 
issue. Since then, Sen. Kennedy also spoke on this issuc to deve ict airlift capacity. Have you seen the 
gt the American fe ag rage aes in mary Beach. picture c+ planes that flew the United Nations 

© PROSENSE CRCREPES KORE EN. NEBROEY 5 SSC ED aetEN forces to the Congo? Or to Lebanon? How many of 
our readers in determining where cach candidate stand: 

" them vw t And how long did they take to fly 
on this vital issue. We hope that both candidates will \K ae | back?” ; 
continue to discuss the defense issue and make their posi from rccrmany to the Congo and bac : 

The U.S noving into a period where the Soviet 





nN 


tions clear to the voters in the two weeks remaining befor 
the election on Nov. 8—Fd Unio outproducing it “two to three to one” 
in mi .cnmedy said, and he blamed this “danger- 

Democratic presidential candidate Sen. John F. Ken ous det tion” in U.S. military strength on “our 
nedy proposed major changes in military programs and willing t our budget, to bear a military burden 
their management last weck as he told the American which c cnough, if were gomg to maintain 
Legion convention in Miami Beach what he thinks is r free And words are not a substitute for 
wrong with the nation’s dcfense cffort and how it should ngt] irc the facts behind our speaking louder 
be improved. Kennedy wants these changes mad and ve carry a smaller and smaller stick.” 
¢ Immediate steps should be taken to protect th u he D indidate said it is in the issue of 
rent U.S. nuclear deterrent force from surpri ttacl militar’ here the “Communist advance and 
Kennedy told delegates that 90°7 of the retaliatory for atin ' in decline can be most sharply seen 
omposed of missiles and aircrat unprotectal that the danger to our survival is the 
bascs whose location is known to greatest prepared text, Kennedy said that when 
prepared text, from which he reque tl Administration took over eight years 
Kennedy also said this situation can | vr bi ted the most powerful military force in 
ing Strategic Air Command wit! ail the hi f the world—an America whose militars 

rnc alert capabil tv and bi pi iE ch TO} suprema ul hallenged ind secming]\ unchal 
Hlound Dog, a missile which will improve b r pen lengcab The previous Administration had developed 
tration capability We must also p up our lagging the first at id hydrogen bombs—built up the great- 
\tlas base program,” he said or 1 tl] est ator triking force in the world—developed, in the 
bases are worth) idding nothing our defcrise aval t, the rocket engines which are now used 
wasting our all too limited missile n tl ( sic) and the Atlas ICBM—and so 
¢ Crash programs should be acccle ultimat nearh ted testing for the Atlas ICBM that con 


weapon’ —the Polans and Mflinutema 
et — +] he iis ' { ' vCal he tide had beg 
cnittla LOSE ic om Hi ip Cc Wil C ; i mae hac eg uNn 


¢ Modern airlift should be pro ided for tl n to tur opment of a 1 small hydrogen 
nedy said conventional forces should be modernized and war le missiles the kev to future militar 
provided with turbine-powered anrlit doesn't do cI ict Union decided to go all out in 
uv good to have 17 divisions stationed her vou can't miss rent. But herc, in the United States, 
move them around the world within Shr. | ve cut funds for missile development. We 
would put that near the top. To move them by | slashed fense budget. We slowed up the moderni 
aound the globe will increase our forces substantiall zation of ventional forces—until, todav, the Soviet 
Sen. Kennedy also called in his prepared text for Union | building up a missile striking force that 
reorganization of the Defense Department. He said endang ower to retaliate—and thus our survival 
illocations, roles and missions should be realigned “in itsclf 
accordance with the logic of modern weapon system In § f his indictment, Kennedy cited such 
ind technology—transforming the Joint Chicfs of Staff document the Gaither Committee Report and the 
into a defense level staff rather than the representative Rockef thers Report, plus the congressional testi 
of the three services—creating an authority which will mony of | blican defense experts and former military 
be directly responsible for stimulating scientific research officials, ggested the delegates check the record 
ind discovery—and climinating the duplication of fun themsel 
tion which has resulted from the creation of 39 separate “In fa ily reassuring statements we have are 
vilian status offices in the Pentagon the claims of those in power who want to stay in power— 
Outlining his indictment of Republican defense pol the sooth rup fed to anxious Americans to make 
ics since 1952, Kennedy said the nation’s military them forget the tragic mistakes of the last eight years: 
strength has not increased as fast as that of the Russians, the cutbacks in our budget for research and develop 
particularly in ground forces, submarines and missiles ment—th ishes in Army personnel—the impounding 
He pointed out that the U.S. has 17 ground divisions of funds voted by the Congress—the silencing of critics— 
opposed to more than 150 Sovict armored and infantry the consistent overriding by the Budget Bureau of the 
divisions, and he sharply questioned the airlift capability requests le by our service chiefs for the funds they 
provided for U.S. troops knew the ded to carry out the missions assigned to 
Kennedy told the convention that “our ability to meet them,” K ly said in his prepared text. 
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BURGOY NE 
xIN SS RECONNAISSANCE 

i 4 ‘ 
IGNORES R u I LNZ IOL 4 
AND INVITES 
— 

General ““Gentleman” John Burgoyne DIS A STE R Burgoyne’s confused and weakened men, 
was not one to fret over reconnaissance. alone and completely ignorant of enemy 


Saratoga, frequently called the turning point of the forces, surrendered at Saratoga. 


Throughout the history of warfare, successful field 
commanders have based command decisions on proper 
reconnaissance. Burgoyne ignored history and the obvious 


American Revolution, was the end product of a series of 
**no reconnaissance” battles fatal to Burgoyne’s invasion 
force. Supremely confident as he swung southward from 
Canada, the British commander rarely knew where or need for strategic and battlefield reconnaissance thus com- 
what was ahead. St. Leger’s British force, vital element in mitting a series of faulty command decisions and helping 
Burgoyne’s campaign, disintegrated when its sizable to assure the success of the American Revolution. 


Indian contingent vanished at news of a huge American figs NaN ee NaN 


counter force. Reconnaissance would have readily shown 

the Americans mustered a mere | ,000 men. Along his From the beginnings of communities on the face of the earth, 
march, Burgoyne dispatched his grenadiers to reinforce a _ reconnaissance has helped shape history. Today CAIs specialty 
Hessian advance unit at Bennington... as usual, without in this area is helping shape history to the advantage of the Free 


adequate reconnaissance. The grenadiers did not discover World. Typical of CAI contributions are: V.I.P. Visual Integrated 
until after they were decimated by a Colonial force that Presentation, data display system; KA-30 the world’s most versa- 
"i : tile aerial camera; SOLO the only electro-optical “available now 


the Hessians had already been wiped out. Finally,  . igance evet 
guidance syster 


CHICAGO AERIAL INDUSTRIES, INC. 


74 550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C. 
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WHO'S WHERE 








In the Front Office 


Sterling B. Withington, board chairman 
and chief executive officer of Doman Heli 
copters, Inc., Danbury, Conn. Glidden S. 
Doman continues as president. Mr. With 
ington is the retired president of Aveco’s 
Lycoming Division 

Cameron G. Pierce, John F. Bishop and 
Harry W. Hoagland, directors of Radar Re 
lav, Inc., Santa Monica, Calif. Mr. Pierce 

president of Ling Electronics Division 
Ling-Temco Electronics, Inc.; Mr. Bishop 
executive vice president of Textron Electron 
ics, Inc; Mr. Hoagland, vice president of 
American Research and Development Co 

Walker G. Dollmeyer, vice president-op 
erations, Stratford, Conn., plant of Lycom 
ing Division of Avco Corp 

Walter I. Shevell, vice president, Giannini 
Controls Corp., Duarte, Calif. Mr. Shevell 
continues as group manager of the Gyro 
and Servo Component Divisions 

will W Sawdon. vice president-manu fac 
turing, Kaman Aircraft Corp.. Bloomfield 
Conn. Also: Harlan S. Hosler, assistant vic 
president; Mr. Hosler continues as manager 
of Kaman's Washineton (D. C.) office 

William L. Davis, executive vice presi 
dent, Emerson Flectric Manufacturing Cc 
St Lonis. Mi Mr Davis will serve as 
rencral manager of the Flectronics and 
Avionics Division 

Maj. Gen. William M. Morgan (USAT 
ret.), vice president-military relations, Beech 
Aircraft Corp. Wichita, Kan 

Richard C. Henshaw, vice president-opera 
tions, and Stephen W. Carter, vice p 
i strial relations, Lord Manufact 
ing Co. Fric. Pa 

James P. Malmstrom, vice president 
Kochler Aircraft Products Co... Davton 
()) 

Fmo D. Porro. vice president-opcration 


I 


F Bev 
mnainted the following 
te Bruce A. Worcester. dir rt 
rf Harold F. Frdlev. direct , 
Svet lL ahoraton Dr. Normar 
Fnenstein, d tor-Tactical Systems Labora 
t Dr. Thomas P. Cheatham, Jr.. direct 
Adva d tT) lan nt ] tborator. 
Frank Nichol, a presidet 
Pearl Cort Anecles 


Fast ( 
Cs pn 
David G. Fladlien, special assistant to th 
president for administration and finan 
Spar Technology Laboratorics, Inc., F) 
\ indo. Calif 
John W. Bridges, head of a new aircraft 
ind rescue program in the Airport Di 
ion of the Federal Aviation Agency’ 
ircau of Facilit ind Matcricl 
Lt. Col. Ralph R. Springer, director of 
Office of Information, Wright Air D« 
lopment Division of the Air Research and 
Development Command, succeeding Lt 
Col. Milton Frank who is now chicf of the 
\ir Materic) Command's Office of Informa 
tion. Wright-Patterson AFB, Ohio 
(Continued on page 193) 


Looe 
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INDUSTRY OBSERVER 


©» Watch for an announce: t of Defense Department decision to push 
nti-ICBM defense system employing polar 
ject Spad for satellite protection for area 


ahead with multi-million d 


orbiting satellites. Design 


defense, the system will be loped by Convair, Boeing and Thompson 
Ramo W ooldridgé Spad 
} 


based anti-missile missile 


AW Jan. 4, p 


i 
would provide early warning to ground- 


ter might themselves carry anti-missile 


projectiles 


> Project Saint satellite intercept program now is funded for $60 million 
on a three-year basis as a high-priority USAF effort under technical supervi- 
sion of Acrospace Corp. Initial effort will be a feasibility study involving 
some design work. Proposals are due from industry by the end of this 
month. Indications are that the program may be removed from Advanced 
Research Projects Agency's general supervision. 


P USAF is supporting s illel studies of later-generation satellites 
capable of maneuvering t terception by hostile vehicles. Contracts 
irc funded through Wright Air De lopment Division 
> Lockheed Azcarate S. A. still expects the first production model of its 
LASA 60 single-engine light utility aircraft (AW Apr. 25, p. 95) to fly by 
the end of the year, although production has slipped to December from 
earlier date of late October. The lag is due to shipping delays, legal formali- 
ties at the border when jigs and other machinery were moved from the 
Marictta, Ga., plant, and relocation of the plant site from a point outside 
Mexico Citv to San Luis Potosi 
P Air | e Command Development Division is expected to 
nm projects under one Svstem Program 
Winter Study Group recommendation 


tems (AW Oct. 17, p. 32 


> Space reconnaissance equipment employing a tube that converts infrared 
images into video signals is being developed on a verv tight time schedule 
under an Acrospace Corp. contract. Space Technology Laboratories has 
development responsibility, and associate contractors are General Electric, 
Phileo, Lockheed and Fairchild Camera's Dumont department. 

> Rhein-FPlugzeugbau GmbH. of West Germany is developing a turbojet- 
ne (AW June 20, p. 284). Company 
the aircraft a 


primary jct traimer 


P NASA has asked representatives of about 20 universities to help it analvze 
meteorological data obtained from the 23,000-odd cloud cover photographs 


returned by the Tiros I satellit 


Ro mn f milit { ipp rt svstem irc to be assessed by 
Dou nvair ckl fartin, Northrop and General Electric under 
led Air Development Division. Program 

ntenance and rescue, and will cover 


r removal of personnel from future 


> USAF has no immediate p! for launching major new electronic support 
system programs, except for Norad Combat Operations Center (425-L) 
which was shelved during Fiscal 1960 budget battle but may be funded 
in Fiscal 196] 


> Nike Zeus anti-ICBM test te on Kwajalein Island is expected to 
b ca use by M ut there is doubt that modified Atlas 
ICBM target missile ‘ to 
capabilit ne modificat r Atlas under the broad penetration 


; 
ids program planned f 


meet the project schedule. Decoy 


> Next launching of NASA Atlas-Able V vehicle carrving a Pioneer VI 
lunar orbiter payload is scheduled tentatively for the Dec. 13-18 period from 
Cape Canaveral, Fla. 




















PLASMA AND PROPAGATION Electromagnetic attenuation as a function 
of frequency, and magnetic window techniques to alleviate the propagation 
problems, have been predicted and verified with the Bendix electrically-excited 
Shock tube. These are the keys to future communication with hypervelocity 
vehicles. Career positions are open in both theoretical and experimental plasma 


physics, and communications. 


BENDIX SYSTEMS DIVISION [i774 


‘ ea 


ANN ARBOR, MICHIGAN 








NASA Budget Review 


Philippine Bid Delayed 


Management Dispute 
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Washington Roundup 


Space officials met in Williamsburg, Va., last week to discuss problems and take 
a look at some new budget needs. | taff officials from National Aeronautics and 
Space Administration headquarters and the agency's centers attended the meeting 

Supplemental budget request to launch new communications satellite develop- 
ment programs is one likely result of Williamsburg session. NASA Administrator 
Keith Glennan has announced that h preparing plans for a lightweight active 
repeater satellite to orbit at 3,000-5,¢ 

NASA also wants to move ahead with the passive reflector satellite program it 
launched with the highly successful | here. The agency wants to try a more 
rigid inflatable sphere on its next test ig one of a aumber of possible techniques 
to give the satellite greater structural strength in orbit. This approach is considered 
cheaper in the long run, since Ech: t all the objectives for a non-rigid sphere and 
another test would produce little ne t 

There is no money available in the current budget for either of these communi- 
cations satellite programs. NASA e to get some extra money early in the 
next congressional session, which start January, if it is going to launch an active 
repeater next vear as planned. M vill also be required to produce a rigid 
sphere for the next Echo shot 

These new programs will raise questions of conflict with military communications 
satellite program Army is develoy t repeaters in the Courier and Advent 
projects. Senate Acronautical and S neces Committee is concerned over pos- 
sible duplication and will warn against it ngers In a report on space programs. 


Civil Acronautics Board has delayed action for two weeks on the Philippine bid 
for a Manila-San Francisco route | [he Board postponed hearings on the 
controversial request from Oct. 25 to N t the request of Northwest Airlines. The 
carricr said its workload on other CAI vould keep it from devoting full atten- 
tion to the case. which could have a tant competitive effect on Northwest 

Philippine government is asking for the transpacific route for Philippine Air Lines 
despite its denunciation of the U. S-1 ine bilateral. It is standing firm on its 
contention that flight frequencies of | rriers to Manila should be restricted and 
duration of their operating rights sh limited. CAB is expected to grant the 
route to Philippine Air Lines, but with | roviso that it will be canceled if U.S. 
carners are restricted 

U. S. is against capacity restrictions in this fight, which differs from the recent 
dispute with the Scandinavians. U. § ypine argument is over traffic flying pri- 
marily between the two count . ian dispute is over U. S. attempts to 


restrict traffic traveling bevond tl iwolved 


Dr. George Kistiakowsky, the President's scientific adviser, will stay on the job 
until a new Administration take lary There have been reports that he 
would return to Harvard Unn lent Eisenhower left the White House. 


Question of who should manage the electronic ground support system for Midas 
and Samos (WS-117L) is producing some friction. The choice lies between Air Force 
Ballistic Missile Division and USAI nd and Control Development Division. 
Management ponsibility for th : ta-processing system, under develop- 
ment by Thompson Ramo Wook tly was transferred from BMD to CCDD 
But BMD retains managament of ¢ "H ground tracking-comunication equip- 


ment Philco is developing 


Commerce Department hopes to report to industry within a month on government 
efforts to facilitate and increase aeronautical exports. Industry made a number of 
recommendations at a recent g trv conference, including pleas for sim- 
liberal f for nations buving U. S. aeronautical prod- 


plified procedures and more 
to see what changes can be made 


uct Commerce now is studving t 
\ir Transport Assn. is continuing its fight against Civil Aeronautics Board attempts 
to obtain disputed documents in it tion of ATA. The Board asked the U.S 


District Court for help in forcing ATA uce the documents, and the association 
has told the court the onlv pape ld are those it maintains are “legally 


privileged.” . clade 

ATA blamed the Board for delays in the investigation, maintaining that the only 
obstruction has been CAB’s suspen the investigation July 17 despite the associa- 
—Washington Staff 


tion’s request that it be continued 


25 





Space Technology 


USAF Accelerates Bioastronauties Effort 


Research command seeks to help nation regain lead —- the reasons underlying the 
wrest action are 


from Russia by better coordination, streamlining. ¢Gen. Schriever’s conviction that 
manned systems, both for atmospheric 
By Evert Clark flight and space flight, will be required 

vell into the future 
Washington—Air Research and Development Command has begun stream- © An analysis of all Air Force bio 
istronautics work, which indicated that 
the service’s long experience and ap 





lining and accelerating its bioastronautics research to help regain a leadership 


that it believes the nation has lost to the Soviet Union in this field + 
, ,  preciable resources could be put to 
ya) ’ rt ) > re } ‘ y ; 
The new effort will include modest increases in funds for certain critical — jetter use under the new svstem 
ireas. Revision of this work will affect all Air Force medical research units e Need to meet immediate biomedical 
to some degree, including those outside the command. It has two major goals quirements, such as those for Dyna 


- —- o- mn ck 
© To reflect more adequately the broad Soar, more qui kly ) 
technical scope and depth of biomedical livisi C1 ommand | ves © Recognition that lead time in 
on hiome } ald ' 
mmipetence that ARDC must have t hat vy wav to decentraliz nomedical field is perhaps more crit 
1 +} 
1 ; ' r cal ft 


. be te } 
meet the strenuous ian it is in other branche 
military manned spac« 


such as the Dyna-Soar 
e To put USAF in a better position ling dir 


oh cu on bias has i - : space technol er 

ee ee « oe. tad men © Need for greater cognizance 
ntegration with NASA program 
ARDC frat believes that 


| ’ 1 
inv nat la } m climinat 


luginent | 

space fli program ving this en them 

capability is almost 
ARD( 


military weapon = syste1 ne Gen. Schriever h tan ! 
rrenre n the Mer 


services—and primar] the Acrospa lica g for ’ 
; ' ' , . , ror hiol 
ire providing most me ision USAF Surg from the high p 
support for National ! Human ! ' rcTal vherg man 
Space Administration’s rcur nd ni ( loy n 1S Cy | f the syster 
“we " 
Apollo man-in-spa rojects ind nman t 
Gen. Bemar i erospace Medicin } , need. temperatur 
ymmander, | k named vil ' ntralized nvelope without an or 
Flicking t ymed research This n rogT 1 biomedical research 
ymmand’s | mm nilitary useful part 
requires making far 


per 


requirement for Clearing House rmnan ! M vowed manned 


1¢ unknown f the 


program Gen lickinget ponsibl r or wi lire rator pa 
\ Schriever’s int pr ide ARDC, bu more determinations in the biomedical 
] n including him as an 

vcr in a project 


was Gen 


loastronautics en sa caring 


New Clearing House inal te Gace one ram uch Met ur 


The new assignment establis] CT ' ntegr l . 
ee eo rea hate Orderly Progression 
infort O1 ipplied bioastr ARDC does 1 .3 in safels 

Samos Recovery trapolate medical information 
labl t I flight in a 


fi 





Fechnique for midair or surface re 


if ition 


ipproval 


; , covery of the Samos experimental recon 
one within t¢t 


he ind ; - represcl itmospheri ind orbital 
; naissance satellite payload (AW Oct. 1 : 
He is given a cl line of = lig n a vehicle such as Dvyna-Soar 
5 p. 28) is being worked out by Radio- 
nunication direct] 0 Di ica 
ich =personnel 1 I ARTX 
iboratories—th« erospace Medical 
' t Corp., Samos prime contractor. 
Division at Wright Air Development nea i medi pects of a vehicle svstem that 
1dalr 
Division; the Aeromedical Field Labor 
rv at Air Force Missile Developme: 
Center, and the Personnel Labora 
, — vectored aircraft. Tests at El Centro 


+ } PT f 
“ . os - ; System ‘ ; and Pt. Mugu, Calif., will involve tak 
miomedical and luman I wor 


making the orderly progression 
is being forced t¢ kip 
with assurance on the bio 


plane Division of Northrop Corp., in 
cooperation with Lockheed Aircraft al 


recovery technique will be ‘ 
i xample, three vears from 

similar to Discoverer air snatch, with . ! 
1] men would prefer to 


biomedical knowledge al 


+ 


trajectory-monitored capsule retrieved by 


nded three to four vear 
: ne flicht date Seven ve 
ing simulated Samos components to : : : — 
it other centers will yme under 40.000 ¢t nsider 1 good comfortable 
Gen. Flickinger’s direct supervision ; ' kind of canabilit 
tt Recovery also includes use of inflat kind of os 
This action removes nter ARDC feels that the U.S. pion 
medical research beginning with 
ind mouse flights in Acrobec 
iround 1949, and held a clear 


worl leadership until budget and 


able bags to cushion capsule shock, simi 
ee commanders, lar to those developed for Mercury 
quire a system 
balances - OTe ge * » ane Mugu for water recovery has been suc 
ee a ‘# . ™ cessful. Besides the bags, system in 
Saad ake se saad , cludes stabilizing chute, air pickup chute, 
scamale 7 a P mt. sities : and a main recovery chute. Radioplane Riv Se 
entralizing ep—in opposition noe dine dilininel tue enteee tn Eel Xussia, on the other hand, borrowed 
ARDC’s recent attempts to decentral ay a eng directly and heavily from the U.S 
ize authority from headquarters to th efforts, and in 1953 began what ARDC 


man-in-space capsule; one drop off Pt 


policy decisions caused most of the 


work to be discontinued in 1952 
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FAV IPATINZTS OFF RE, Neer elle 


rescarchers describe as an expensive 


and healthy program of space biomedi- 


cal work that has continued through 
Sputnik V—and has clearly taken the 
lead away from the U.S. 

Air Force again lost time in its bio- 
medical space work during the long 
post-Sputnik debate about who should 
de what in the new national space 
program. Its man-in-space program wa 
shifted first to Advanced Research 
Projects Agency's supervision and later 
tc NASA's 

After USAF lost the man-in-spac: 
program around August of 1958 
ARDC's biomedical research officer 
met and prepared their own version 
of a comprehensive national program 
‘ space medical research, including 

that should be done to support 
ivilian and military program 

was given to NASA, Defense 
partment and the Armed Force 

nal Research Council Commit 

m Bio-Astronautics. The plan in 

luded advanced facilities and would 

have been expensive to implement. It 

did not specify who should do what 
rk. Much of it still has not be 

mplemented 

NASA did not ish its Office 
of Life Science Programs until March 
1960, a vear and a half after the agen 
was created. In the interm, USAI 
and other service medical laboratorie 
worked closely with NASA headquar 

ind NASA's Space Task Group 
f Mercun 
use of the curtailment of space 
rly in the 1950s and the 
ifter Sputnik the lag of bio 


ronautics development behind that 


} 
iS In charge 


in other fields has become critical 
In other technical areas, advance 
ment has been rapid Materials, for 
example, are better understood and 
fundamental changes can even be made 
in their nature. Man has not changed 
appreciably since he evolved into man, 
and the problems of protecting him 
are greatly compounded when large 
g 
more hostile regime He still must 
take his environment with him, and 
pethaps affected more than am 


subsystem by the extreme con 


jump in technolog Carry him into 


ions of new regimes 

ARDC would like to restore the 
situation that held before space flight 
began, in which military acromedicine 
staved well ahead of the needs of civil 
acromedicine—just as speeds, altitudes 
and ranges of military aircraft staved 
well ahead of those of civilian aircraft 

Funding of bioastronautics work 
could increase under a new administra 
tion. But with its mission in space 
still somewhat limited, Air Force now 
expects to have to do more with less 
by realigning procedures and assigning 
priorities so it can increase its com- 
petence within a fixed annual budget 
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Mercury-Redstone Shots Delayed; 
Manned Orbit Still Due Next Year 


Washington—Series of comp 
malfunctions and failures ha 
launch of the first Mercury-Re 
capsule until next month, comp! 
the tightly compressed Mercur 

hedule and forcing postpon 
the first manned Redstone 
flight until next year 

Despite hedule slippage, N 
\cronautics and Space Adm 
till feel ts Mercury app 

und. The agency refuse 
launch delays on the engine 
ment f Mercurn 


" ei} ’ 
ittributing th t 


manage! 


yptimustic tim 
tem che 
hedule 


in 


has been at Cay 
AW Oct 
lox 


Quality Control Shared 
Quality | 


tone ipsuli ire conducted | 
McDonnell rcraft Corp., th 
contractor, and by NASA at t 
Donnell plant, at Huntsville an 
lantic Missile Range. Naw 


inspectors also che 


mtractor manufacturing 


Redstone and 


aaby nenarhs 
mitrol inspe 





manned flig] i 
with MIR-! ind tl 
provide the basis for prelaun 
countdown techniques in all su 
flights 

Adding to delay in the MR-] 
f tropic il storm 


Canaveral The Redstone 


erected two days before arrival 


Was a ScTiIecs 


‘ 


cane Donna, was dismantled unt 
storm: passed Although Hu 
Florence did not hit the 
dumped heavy rains on Flo: 


caused postponement by several days of 
the booster-capsule mating schedule 
The Redstone booster is now on the 
pad, and the capsule is in the NASA 
hangar at Cape Canaveral undergoing 
its final electronics and mechanical 
equencing checks 
NASA says Mercury follows the prac- 
tice with most space vehicle projects 
Che booster and payload are assembled 
three weeks before launch to check 
tem compatibility. The payload then 
taken to the NASA hangar for com- 
ponent checks 


Manned Flight Schedule 


requently announced objective 
manned Redstone ballistic flight be- 
fore the end of this year is now impos- 
ible, but NASA contends that the 
iltimate objective of Mercury—manned 
irbital flight—will be met by the end 
Manned ballistic fl 


uuld begin in January or February of 


f next vear ights 
the coming year 
Extensive discussion and speculation 
varding the Mercury schedule—b 
p officials of the Defense Depart- 
nent, congressmen, industry and NASA 


g 
5 
Cl 





Fairchild Starts New 
Cost-Cutting Program 


Intense scrutiny was under way last 
week of all Fairchild Engine & Airplane 
Corp. activities—including the F-27 tur- 
boprop transport program—in a new cost- 
cutting program begun with the res- 
ignation of James H. Carmichael as 
president and Board Chairman Sherman 
Fairchild’s assumption of temporary op- 
erating control (AW Oct. 10, p. 33). 

The company has been meeting fre- 
quently with its New York bankers, 
who may influence to a large extent the 
continuation of such programs as the 
aluminum boat venture, the Armalite 
Division’s light military rifle programs 
or others, as well as the F-27 program. 

Concern over future of the F-27 was 
evident at a local service forum which 
opened the Air Transport Assn. Engi- 
neering and Maintenance Conference 
at Kansas City last week (see p. 42). 
Spares supply was a major concern, 
but one carrier—Ozark—which wants to 
order more F-27s—pointed out its future 
overhaul planning has been left in an 
unstable condition because of the ques- 
tion over future production of the air- 
plane. 

Reductions in personnel at Hagers- 
town, Md., the company’s headquarters, 
have included the recent dismissal of 
nearly 100 management employes. 














i ee ee, ed ee 


funds, and they are to report next week 
to Assistant Secretary of the Navy (Ma- 
teriel) Cecil P. Milne on what they 
have done and plan to do under 
the program. Progress reports also will 
be required in January and June 

Navy cost-cutting effort was launched 
by Navy Under Secretary F. A. Bantz 
in a letter to procurement officials 
Bantz said the Navy has “virtually ex- 
hausted what can be done by policy 
statements” and that direct efforts must 
now be made to put cconomy policies 
“fully into practice 

Procurement starts with operational 
requirements, Bantz said, and continues 
through their translation into specifica 
tions, items and quantities. Planning, 
idministrative, technical purchase, 


audit and inspection personnel make a 


teal whe work reflects anv weak- 


members, he said 
1 action, the Navy will 


1 dozen major aircraft and 
) 
wesent plan n 


CTS ’ ) 7 

- I 

Although n tatement 

1 fixed price pro rement 
tion will 


her 








X-15 Gets Replacement Engine 


Series of ground runup problems, mostly in fuel system, has caused U. S. Air Force to 
install a replacement Thiokol XLR-99RM-1 57.000-Ib. thrust engine in the No. 2 North 
American X-15 (AW Oct. 17, p. 32 First flight has been canceled twice. Plane may fly 


with the new engine late this week, after new runup tests scheduled to start today 


t 4 


NASA } 


~ ‘ ' ; 


oitir 
40 G3 


pDOOI managem 
licitv makes delay 

NASA maintau 
Mercury program 
f | ry 


require d 
rf 


the major fau 
imply the 
ror heck 

ecg 


that 


Navy Seeks Say ings * \Fechnical documentation 


hnecid t 1 minimum 


In Procurement Costs — * Overengineering be « 

Ip was f 1ed, a sp e Value engineering and in 
yy Week Mercur W ashington—Nav' launched a ntractors be emphasized 

r effort t ntrol and redu © Technical groups be requir 


t the lowest cost developmer 


+ + 


he gro 
AVIATIC 
based on sound procedure 
will stick by ther he 
1 ] ] ‘ 


nsistent with 


i 


yf the X-series of airplanes, ht emati vigor ff ( © Specifications 


losely follow development 

ulted in a single NASA pil ili noney and yuraging industt rove 

in 15 years of fiving ost consciou ' 
NASA recognizes that if 1 Maj x Navy and Marin 

fatality in the first flight, public 1 urement commander ( 

tion will be that there was an error last month to make a mined y hard | and mea 


the design judgment, and faith in tl ind nev 0 save procurems ighten them. Bante’ dis 


} 


ore 
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Explorer VII Continues Sending 
As Timer Fails to Silence Radio 


Washington—Timer to turn off Fx 
plorer VII transmitter had not worked 
late last week, and the 91.5-lb. satellite 
was transmit radiation 


data 


Chronometer-timer wa 


continuing to 
presct it 
launch to stop data transmissions 8,540 
hr. after the satellite went into orbit 
Oct. 13, 1959, ina Juno HI launch 
Satellite is orbiting with an apogee of 
’ I} mi., a perigee of 344 mi. and period 
of 10] 
ected 5,190 orbits and furnished valu 


, 
c¢ radiation data that covered 1,200 


min. In its first vear. it com 


of magnetic tane 
fulova Watch ¢ 


ly 


tinier \\\ { 


1p. 31) was bun 1 Shor ti 


included in the Explorer pay 
the 2 } Ve frequen ifter 


’ 


ration for later « pcr nt 


known whethe hat 


when the clock 


nsmitter 
nc pires next month 
on the 
in oscillat 
pace oper 

king off the tin 
nt how 


timect 


nng 
rVIl wpcriment 
F lt chad 
@ Heat balance, designed by Dr. \ 
m f the Univers 
x sensing cle 


cived by th 





WADD Test Facility 

Dayton—Wright Air Development Di 
addi 
tion to its ground test facilitics which 
simulation of the high 


temperatures and stresses such vehicles 
B-70 and Dvyna-Soar will en 


vision is building a $7.7 million 


will permit 


and the 
cownter 

The new test complex, which includes 
a data-processing facility, will be able 
to simulate temperatures up to 3,0001 
with radiant heating and will be able to 
apply up to 40 random, simultancous 
loads in static and dynamic testing. It 
will handle vehicles as large as the B-70. 
Equipment is now in the final checkout 
phase, and the facility is scheduled to 
open in January. 
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is that heat loss is largely cont 
clouds. A frontal zone relation 
established to verify this theor 
hining pictures transmitted b 
satellite with data 
experiment over the 


weathe 
Soum 
thre picture 
© Cosmic ray, sponsored by | 
\. Van Allen of the State | 
lowa \pparatus consist 
, unters to map an 
vl ifcT radintion 
he ongin of auror 
N" ding oft 


vent ( th« top 
Montana as the outer \ 
on belt was dumping part 
Huror Data indicated 
belt 4 y t ] 
jurora 
the belt ! high! irregula 
® Heavy 
te D 


cosmic fay, originat 


of day, the total number of particles 
counted 1s inversely proportional to the 
energy of the particles, and these heavy 
particles apparently originate from solar 
disturbances. 
¢ Micrometeorite impact, sponsored by 
Herman E.. Laggow of Marshall Space 
l'light Center, who was NASA project 
nanager for Explorer VII. Experiment 
consisted of three cadmium sulphide 
detectors covered with aluminum-coated 
mvlar. One cell was damaged on launch, 
ind another sent no data during its 
38-dav lifetime. Data on the third de- 
tector indicated that it was penetrated 
ther by molecular sputtering or mi 
omcteorites 1 hole about 
1} in. in diameter during its 13-da\ 


which mad 

fotim« 

¢ Lyman alpha X-ray radiation, spon 
red by Dr. Herbert Friedman and Dr 
| Chubl f the Naval Researcl 


mussions 
pcrimcnt Wa 
ym the lower 
nd the device was 1 
ssfullv flown as th 


itcllite on Transit 
included magneti 


h 1S de ™m 


Exports Increase 89% in First Half 


W ashington— Aviat 


schoy 


VW 
m: Belgium 


on: ¢ 7 milfion: Sw 


nilhon: Ind S14.> 
land, S11 millon 

e New commercial passengs 
ver 3,000 Ib. and under 3 
million. Major importers: Can 
Brazil. $542.000. \W 


$483.000: Mex 


million: 
many 
Japan $334.000 

e New commercial and civil: 
3,000 Ib., $11.3 milhor 


nada, $2 


under 


, 
mporters: ¢ milli 


Sl] million 


ted Kingde m 


Nuist 


His thn Ry ri] 


1 SSS9 00 
@ Used commercial and civilian aircraft 
3,000 Th.. $10.6 million. Major im 
rters: Mev $4.4 million: Venc- 
ly S660. 006 Switzerl nd $59?.000 
lecland. $500 000 
@ Used commercial and 


rer > 000 l] S] 


civilian aircraft 
Major 

Mexic 

Unite 


million 
$393.000: 


$185.000 


mporters Canada 
231,000. Australia 
Kingdom, $122,000 
@ New commercial rotary 
3.000 Ib... S988.000 
$500.000 


wing aircraft 
Major im 
irters Japan West Ger- 
nanyv, S488.000 
® New commercial rotary 
3,000 Ib.. $2.4 million 
Brazil. $765.000 
733,000: Chile, $224,000 
The $13 millon in engin 
uring the first half of the vear—all re 
iprocating tvpes—was divided $8 mil 


ion for new engines and $5 million for 


wing aircraft 
Major 
Canada, 


indet 


nporters 


exports 


ised engines 
The large volume of aircraft and en 
gine parts exported included $1.6 mil 
n for propellers and $4.6 million for 
propeller parts. It also included $13.3 
million for aircraft flight instruments 
ind $4.2 aircraft landing 


ear and par 


million for 


+ 
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ONE OF THREE black mice is placed in a 16-in. life cell (left) for installation in RVX-2A re-entry vehicle, shown at launch (right). 


USAF, Industry Study RVX-2A Results 


Washington—Air | t AW Oct. 17 2 [ 


the i 1 Na Mau rv al 1S¢ 
been 1 WET icluding t nd Spa mit ratior lam mi radat haff, RI 
ls and one eacl f tl ntif iboratory proton measu lig] ' lve marker. Be 
RVX-2A no ne nen ion pack; plasm heath robe are activated by s 

Mice wert ried in the ¢ lb int es vy USAF Wright Ai ch, turned on when the « 
nstrument package hed 3 pment Division, Ohio State the water 
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Space Technology 





Five Ranger Spacecraft F lights Planned 


By Edward H. Kolcum 


Washington—N ational 
md = Space Ranger 
craft includes three 
impact pa cs, a solar satellite 
highh 


than 


Administration’ 
space program now 
lunar 
and I : whose 
clliptical it will carry it 
600,000 mi. into cislunar 
All fi flights will be launched b 
Atlas-Agena B vehicles. ‘The Ranger | 
ellite and the Ranger II solar 


fights will have the combined 
king out the spac 


s 


more 
space 


ollecting scentif 


IV and V 


' 
Aagecs Cn 


j 


mita 


landing 


R ing 


out 

und the sun 
em for the spa 
component test 
I] flights. ¢ 
gins with th 


Agena nose fai 


} 
OnMpIC 


springs 
until th 


ynnidirectional 


rotates 
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Acronautics 


homes on 960 mc. si gnal 


With 


stations on earth 


| 
ings extended, the space 


| 
ind 65 in. long 


ft W ick 


Lunar space 


raft » be 


} 


Hibbs 
tvpe 


davs 
gyro system of the 
ibout the 


ea function for onls )-1 00 

at id ind rate 

used usually lasts Sarnt 

time 
Both Rangers I and II ar 


look for neutra 


designed 
hvdrogen 
he fringes of the earth 

Hibbs said if this 
emelv hot, the 


en ee 
1} pcre 
nie 


1 


hydrogen 
uunding the will 


catth 
veral hundred themed 
velv cool, the en- 


pse around the 


utilize the 

king network now being 

NASA This includes 
Goldstone facilit 


South Africa and one 


Contract Overcharges 
Reported to Congress 


Washington—Gencral Accounting Of- 
has ‘told song! that Phil 
S218 


dewinder 


ntrac 
the 
ind 
was included even 
d by Navv and 
lies were not t 
Under 
yntract 
ost” to 
rdi 


iccording 


mitract 
f the 


viewing 
ic cost 


| 
that 


rs and wing 


itained 
was elim 
that its 
was not reduced in order 
mtinge of possi- 
in the cost of material 

d that Nav 

lied on Philco’s 


the cost of these 


estrmate, Dut 
the 
he c 


ontracting 
tatement 
items had been 
ind did n 

vf the con- 


i \ t 


excluded from its proposal’ 


ind Tmokol Chemic il Corp 

y returned $135,000 to the Air 

Force on Atl ICBM booster valve con- 

tracts after the General Acc 
Off reported overpricing 

totaling $5 


] } 
untaril 


uunting 


11,400, 


$103.- 


On subcontracts 
GAO claimed an overcharge of 
00. Reaction Motors Division of Thio- 

refunded $87,800 on these 
$47,200 on other 


GAO did not 


! th 


subcon- 
plus subcon- 
which examine 


refunds on ta the 





Ground Equip 


Los Angeles, Calif.—Cost of ground 
support equipment, now called aero- 
space ground equipment (AGE), is ris- 
ing at such a that it will soon 
dictate whether or not a weapon system 
development should be produced, Maj 
Gen. Austin Davis, director of procure- 
ment and production for Air Materiel 
Command, told the National Aeronau- 
tic Meeting of the Society of Automo 
tive Engineers here 

Gen. Davis and panel chairman | 
Barlow of Boeing Airplane (¢ 


figures to show the rising prop 


rate 


r+ 


ground equipment cost to th 
the total svstem. Between 
1970, Barlow said 

¢ Total procurement of air 
ystems will rise from $11 bill 
1; 


nihon 


© Total expenditure 


n AGI 


from $2 to $4.8 


ndividu 
JUU The 
squadron 1 
e North American F-100—5 
© Convair F-102—700 items 
© Republic F-105—95: 
e Convair F-106—3,2 

In other di 

eloped ov 
specifications, 
A 


ym costs rficu 
Mil-D-9412, cove 
supplied to USAI 
progress of a progr 
yne large compan 
Mil-D-9412 ma 
50% more 
ould otherwi 
the engineering 
stration 

f the total 


nroiect 
j p! jCc 


leved , dul He 


Gen. Bernard A. Schriever 
Mil-D-9412 will be 
ture Air Force weapon 
pointed out that USAF has t 
systems management from indi 
that the 


manager acts 


] 
ipplhiec 


tey 


company-designatec 
. | } 
mainiyv as i 


32 


ment Costs Show Steady Rise 


the various contractors and USAT 

Industry opposition to the specifica- 
tion has led USAF to seek a more ac 
ceptable version and a draft is being 
circulated to companies for comment 


Nov 


It is scheduled for release 


Cost Responsibility 

Engineers also have assigned much of 
the blame for high costs to military 
specifications covering design and man 
ufacturing, but oe 
said engineers have used inappropriate 
ind standards for thei 


Barlow disagree 


specincations 


lesign parameters because it 
said when thorough 
not square with 


tr) 





Second-Generation 
Dyna-Soar Vehicle 
Los Angeles, Calif.—Winged 


vehicle which will go from earth into or 


manned 


under its own 
Air Force as a follow-on 
Dvyna-Soar, Lt 
Wilson, deputy chief 


bit and return power is 
under study by 
for the USAF-Boeing 
Gen. Roscoe C. 
of staff-development, told the Society of 
Automotive Engineers here 

This one-stage-to-orbit vehicle would 
use aerodynamic lift while rising through 
‘Such 


would be 


and re-entering the atmosphere 
a vehicle Wilson said, * 
able to take off and land conventionally 


and combine many of the advantages of 


Gen 


a rocket booster and an aircraft. From 
our investigations, this concept of a tu 
ture aerospace vehicle appears feasible, 
but a research and development effort 
over a considerable number of years is 
necessary to bring this craft to reality.” 

The spacecraft under study would 
draw upon the experience gained from 
Dyna-Soar for solution to manned space 
flight problems. Also, the knowledge 
and training Dyna-Soar pilots must pos 
sess runs the gamut of aeronautical and 
astronautical arts and 
training these pilots within the next 
year. We expect to be flying Dyna-Soar 


itself within the next three years,” Wil 


“we must begin 


son predicted. 











Gen. Davis asked industry to practice 
engineering’” more extensively 
to get a better correlation between tal 
ent and money expended and the use 
fulness of the end item. He said USAF 


would prefer to make it a regular con- 


‘value 


tractual requirement 

Wes Peters of Four Wheel Drive 
Corp. asked for a freer interchange of 
knowledge to save the cost of re-invent 
ing problem solutions already discovered 
clsewhere. He said the 
tablishing a need-to-know 


h inge of 


necessit f « 
slow 
+} 


discourages the x 


tion 
Maj. Benjamin N. Bellis, of 
Ballistic Missile 


l 
making an excuse f 


Division, crit 


oncurt wo on 


lopment and 


starting 
. » 
vent, and 
connect 
cartridge 


The 


} 
mpic 


implifer 
cn 


7 


a 
4 
rie 


the fuel pump lis 


s the pumps are spun up 


thi irtridge starter, is used to ypen 
iutomatically im 
Similarly, pressure 


cutoff signal has been 


proper sequen 


relationship 
cay after the 
n permits the pring-loaded valve 
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to close in proper relationship. This 
pressure-controlled sequence permits 
climination of the previously used 
event-sensing electromechanical devices, 
including microswitches on valves, re 
lays, solenoid valves which controlled 
pneumatic pressure to open or close 
valves, burn-through links used with 
pyrotechnic devices to ignite the gas 
generator and thrust chamber propel 
lants, and a burn-through link at the 
chamber exit which signaled that the 
ignition flame was satisfactory. The 
clectrical system for engine control has 
been reduced to approximately 5% of 
that employed on previous engines. The 
engine pneumatic requirements have 
been reduced to a similar low value 
Once fucl arrives at the injector, 
thrust buildup is rapid, averaging 60,000 
lb. per 10 milliseconds. The H-1 
reaches main stage operation rapidly, 
producing the “cannon-ball” start with 
its distinctive acoustic shock 
An advanced model of the engine 
known as the H-2, Healy said, may 
utilize a direct-drive turbopump and 
climinate the complete gas generator 
stem by employing gases bled off the 
main thrust chamber to power the tur 
In approximately he same phys 
ical envelope and of almost the same 
weight as the H-1, the H-2 is intended 
to develop 250-300,000 Ib. of thrust 
This would raise the total thrust of the 
luster to 2-2.4 million Ib 


Dine 
| 


hight-engine 


STOL Developments 


\ pancl headed by C. W. Harper, of 
National Acronautics and Space Admin 
istration’s Ames Research Center, 1 
viewed the progress to date in V/STOI 
urcraft. Col. Robert Willams, chief of 
the Air Mobility Division, U. S. Army 
said, “the entire problem has been r 
xewed and committed to death in the 
last two vears. We've built a 

nies of test vehicles in the last 10 
cars and although everyone says we v¢ 


whol 


nade progress they still sav we have 
pr ble ms ts 

Col. Williams urged that an opera 
| V/STOL aircraft 


unknowns in the 


tional research type 
be built so that the 
problem can be worked out 
build vehicle and decide on 
which approach—tilt wing, deflected 
tilt-duct, etc.—we 


Unless we 


such i 


pstream, hift fan 
1} shde downhill 
V/STOI problem wer 
by Charles Zimmerman, of 
Research Center 


VITO! 


Wi 
cnumerated 
NASA's 
Langley is being 
¢ Downwash 
uircraft caused considerable 
ize to takeoff and 
digging holes in such surfaces. Recircu 
lation of objects borne by the downwash 
ilso is a problem which probably will 
always remain. Damages to ground ob 
jects is another problem and is directly 
rclated to the gross weight of the air 
craft. No matter which lifting and pro 


turbojct-powered 
have dam 


landing areas by 
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ICBM Defense Group 


Washington—Special technical advis 
ory group for ballistic missile defense 
with representatives from four labora 
tories involved in ICBM defense re 
search under Advanced Research 
ects Agency contract, has been formed 
to advise ARPA’s assistant director for 
ballistic missile defense, Albert M. Ru 
benstein. The laboratories are 
Cornell Acronautical Laboratory, Massa 
chusetts Institute of Technology's Lin 
coln Laboratory, Stanford Research In 
stitute and University of Michigan's 
Willow Run Laboratory. The new tech 
nical advisory group will review, evaluate 
and make recommendations on various 
aspects of the ballistic missile defense 
problem with which its member labora 


Proj 


four 


tories are concerned. 











pulsion methods are used, dov 
damage stil] is in direct proport 
the size of the vehicle 
e All-weather operation. He! 
which have been operating in 
ing numbers since the end of 
War II, still do not have all-« 
operating capability 
e Component weight. Little 1s 
payload in the V/STOL au 
cause of the weight of component 
ticularly gearing between the 
source and the lifting mechanis: 
e Cost. Reduction in initial cost 
is maintenance cost will have 
if the V/STOI 
successful 
Zimmerman said the weight 
down of il VIO! 


structure and equipment, 45 


\\ 


mace urcraft 


i typi tran 


ion, 22%: fuel, 21 ind 


12° 


Nixon Promises Bigger 
U.S. Defense Effort 


Miami Beach—V ice President | 
M. Nixon repeated hi ntent 


the U.S th tro 
world but 
effort in 
can Legion conver 
On the defens 
whate 
of U.S. strength toda 
know and Mr. Khrushchev 


were the str 


in the 
def« ms 


’ 
r politic } pinion 


nd we'r 
wat 

But. whates 
strength today 
pat on that 
confronted an enemy 
fanatical—and as that 
cated to conquering the world 
means, including the use of for 
he constantly steps up his prepar 
that force to 


Ameri 


trength becausé 


rcan ne 


enemy 


in order to use 


power throughout the world, it is essen- 
tial that America increase its strength.” 

The Republican presidential candi- 
date said that he didn’t have any doubt 
that the public will support the neces- 
sary steps—“‘and there will be necessary 
teps’”—which will increase America’s 
strength. He said that the U. S. defense 
effort will have to be increased to take 
idvantage of new technological break- 
throughs and to make the U.S. deter- 
rent force “absolute and unattackable.” 
He favors increased effort to make sure 
the U.S. “whether it’s a small war or a 
big war, will have the ultimate power 
that no one—Mr. Khrushchev, Mr. Mao 
I'se-Tung or any other enemy of peace— 
will dare start anvthing against the 
United States.” 


GE Strike Weakened 
As Top Local Returns 


Washington—International Union of 
Electrical Workers’ strike against Gen- 
ral Electric was seriously weakened last 
week when the union’s largest GE local 
broke ranks and returned to work at the 
ompany’s Schenectady, N. Y. plant 
IUE President James B. Carey bit- 
terly denounced the Schenectady local‘s 
iction and began an intensive effort to 
lock similiar defections by several other 
irge locals whose support of the strike 
has been lukewarm. Shortly afterward, 
the federal mediator announced that 
negotiations had been suspended indef- 
uitely following a company statement 
that an impasse had been reached 
GE reported that nearly 40% of the 
factory workers were reporting for duty 
its Syracuse, N. Y. Electronics Divi- 
n, despite picket lines. This division 
duces military radar and systems 
lhe company said that 95% of its fac- 
employes are at work in plants at 
Burlington, Vt. and Bridgeport, Conn., 
here locals are still officially on strike 
Announcing the Schenectady local’s 
ision to return to work, Leo Jan- 
iu, who has been the local’s business 
cent for 20 vears, sharply criticized 
fo: launching “‘a fight to the end 
GE, regardless of the conse- 
Carey termed Jandreau a 
Judas” and a “Quisling.” Jandreau 
vas an active supporter of the last major 
1946. The local 
terms of the old 


ICnCes 


trike against GE in 
turned under the 

ntract except for deletion of the cost 
f-living escalator clause 

At Westinghouse Electric, 
IUE ts negotiating a new contract, the 
nion voted to extend the previous con 
ict a week to permit continued nego 
tiation, but it was scheduled to take a 
trike vote late last week 

At midweek an IUE official indicated 
that the union had modified earlier de- 
nands in an effort to reach agreement 

th Westinghouse 


wher 
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Nuclear Plane Will 

~ “ee 
Fly for Five Days 

Ft. Worth, Tex.—First U.S 
powered airplane, which, the Air 
has indicated, will flv in 1965, will prob 
ably have a speed of Mach -0.9 at 
35,000 ft. and have an endurance of ap 
proximately five davs, a scientist working 
on USAF design studies for th 
NX2_ nuclear-powered testbe« 
Convair’s Ft. Worth Division 
last week. It was pointed 
uirplane could operate at 
tree-top level with no | 

The testbed, which will 
useful pavload capability, v 
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lv resemble tl 


ne conhg 
ed in AviaTION Week Aug 
which are being develop 
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ictors 
f radiation on 
navigahion 
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The other re 
study shielding 
ompartment 
» that a mocke 
located the 


reactor as one 


NX2 design und 


ried shielding 


materia 
tions emplaced by 


iround the crew compartm< 


: 
Studies are providing data 
if gamma and neutron emi 
aoe - 


on crew compartment shielding 
Aircraft configuration provid 
pletels 


for ready access to the engine 


clear area in the 


ment, which will 
powerplant 1] 


34 


cept for ease of remotely controlled con 


nect and disconnect. Vertical fins are 


emplaced on the wingtips to maintain 
clear fuselage aft area. Canard config 
uration is utilized to provide adequate 
control moments bearing in mind that 
the divided shielding concept will place 
msiderable weight in the nose portion 
f the 1 


n the 


Apollo Bids Submitted 
By 14 Companies 


Washington—F ourteen 
submitted proposals f 
x-month feasibility 
t Apollo multi 


which National 


urcraft housing the crew, as we 
ift fuselage in the engine area 
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TWA Financing Delay 
World 


was not completely settled last week 


I'rans Airlines financing still 
Although TWA owner Howard Hughes 
has accepted in principle that his stock 
AW Oct 


17, p. 41) he specified some conditions 


be placed in a voting trust 


to be met by the financing group in re 


turn and these are causing further delay 
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Alamos Scientific Laboratory 
conducted a successful power run of 
the Kiwi-A3 reactor in the Rover pro 
gram last week at its Nevada test site 

ippeared to conform to design 


Los 


Reactor 
pecifi Power run was similar to 
those conducted with Kiwi-A_ and 
Kiwi-A Modification 

Kiwi test cell is planned to permit 


of liquid hydrogen as the propellant 


USS Patrick Henry last 


fired four tacticalls 


und IPC! 


itions 


‘ 
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nfigured Polaris missiles 
mal conditions in the Atlantic Ocean 
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Boeing Airplane Co. has selected 
American Car & Foundry Divi 

ACF Industries, In 
Nn manufacture 
enecrating cars for An 
in ICBM trains 


ion of 
| . 

to design, develop 

two prototype 


Force’ 


pt wer 


Minute 


Atlas ICBM was destroved bv a Stra 
tegic Air Command crew | min. after 
night launching from Vandenburg AFB 


U. S. Navy has awarded Lockheed 
Missiles and Space Division a $181 mil 
lon contract to develop an ad inced 

submarine 

will build 
Acrojet-Gen 


ersion of Polari 
He r¢ ule s Powde I 
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hrst stage 
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GAS BEARING GYROS 


that guided the first satellite of the Western World 
into orbit 





Now ava e for navigation, stabil- 
ization and « rol—rugged and reliable 
gas bearing, floated and magnetic gyros 
are being designed and produced at Astro- 
Space Labor ries, Inc. under Dr. 
Frederick K. Mueller and the same sci- 
entific team that ide American missile 
history. The e bearing gyros feature a 
single axis of freedom (externally pres- 
surized) wit! ilar momentum from 
100.000 er en 0,000,000 with 1” to 
+” wheel diar 


ASTRO-SPACE LABORATORIES, INC. HUNTSVILLE, ALABAMA 
a subsidiary of BELOCK INSTRUMENT CORPORATION 
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rITAN—SO miles up: Official USAF Photo 


Air Force-Martin Titan, giant American ICBM, has 


been chosen for a key role in space exploration. One of its 


first missions will be to launch USAF Dyna-Soar — 


manned aerospace craft. 





AIR TRANSPORT 
Speed Limits Raise Electra Operating Costs 


th the National Aeronautics and 
Space Administration and the Federal 





Direct expenses per total aircraft mile increase but 
passenger load factors hold up fairly well. Aviation Agency. Results of these tests 

ill determine whether modifications or 

, ct FAA certification standards 

New York—Costs of operating the Lockheed Electra turboprop | Poe saan: ication standart 
+} 


have climbed since Federal Aviation Agency impo restriction | restrictions now imposed on the 


rant removal of the 


operated by U.S. carners 
Direct expenses per total 
airlin in the last quarter of 19 


quarter of 1960 


Carriers’ Repor 
Here is repor 
" riers on its E] 
turbe tt tra \ e American savs the costs of operating 
t n os illating In 


ne 


egments if 1959, after about 
in Eastern Air conducted b ckheed u vear scr American’s direct 
tal aircraft mile was 
ported as 123.91 cents. In the second 
rter of 1960, this cost had climbed 


a 


ATA CATEG ‘ 1960 WEIGHTEO averacEes qua 
JN FER OMAR OAPROMAY OU OMA to 157.39 cents. The restrictions have 


+ + 


21 AIR CONDITIONING 37. 44 47 28 27 33 40 24 had an effect on costs, but were not 
24~ ELECTRICAL 8.3 46 4/1 33 27 33 25 24 the nls fact T in American's view 

30- ICE ¢ RAIN PROTECTION NA 2.1 3 24 is 23 12 12 \ b g item has been the unusual 
32- LANDING GEAR NA 39 36 48 34 41 38 34 aeeieraiel gee 

34- NAVIGATION 49 47 43 62 44 42 45 41 nspections required by Federal Avia 
52-D00RS 23 3S 40+ -37 273 30.°30* 2) 
61 - PROPELLERS 8.1 60 64 72 57 60 50 55 wing the accidents. Example: an 
72 - ENGINE S& 83 65 91 70. 74 62. 70 der to inspect all wing clips. There 
77~ ENGINE INDICATING NA 644 36) 40 «639 «3S) «3:7. 38 re 2,700 clips on each wing and this 


i 


- Y’ ; : : 
4 piel oe WO. 64, 67, 40 42, 428; 27°25 inspection caused a loss of 16 airplane 
- A. : 363 485 475 363 413 376 34) hours for each Electra. The Allison 


Ceram ain catosouen) 547° 164 220 166 166 107 93 97 engine has not shown the reliability of 
the jet engines in American’s fleet, the 


+e 
TOTAL MECH. DELAYS 
__ Pen'iooo Depanrunes 910 66.9 407 695 S49 879 463434 429 lirline said, and premature removals 


DELAYS are broken down in Lockheed chart to show top 10 causes. Even in the fourth quarter of 1959, 


tion Agency as safety precautions fol- 


— have been fairly numerous 
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Lockheed Electra Operations 


Passenger Load Factors (%) 
All Scheduled Services 
Fourth 
Quarter 
1959 


Second 
Quarter or 
Airline 1960 (Decre 


American 72.3 60.0 (| 


Branift l 
Eastern 2 
National #5 
Northwest ; 63 
Western 70.3 
Average 58.4 
Fotal Direct Expense 
Cents per Total Aircraft Mile 
Fourth Second 
Quarter Quarter 


Airline 1959 1960 


American 123 
Branift ill 
Eastern 
National 
Northwest 
Western 

Avera? 


Increase 


aM 





Selected Operating and Financial Data 
On Six® Electra Operators 


Fourth Second 
Quarter or 


1960 (Decre 


Quarter 
1959 


Passenger Load Factors 

First Class 

Coach 

Average 

Average Passenger Load 
Off-On Speed (mph.) 
Fuel Consumption (gph.) 
Direct Operating Expenses 

Dollars per Total Hour 
Flying Operations 

Crew Expense 

Fuel, Oil & Taxes 

Insurance 

Other 


Total 


Direct Maintenance 
Airframes 24 01 33 
Engines 59 90 98 


Other Flight Equipment 15 15 15 


Total 99 06 147 48 
Depreciation and Rentals 98 24 116 18 
$ ‘hr. 346 28 435 87 
108 10 158 50 
100 0 146 6 46 


Total Direct Expense 
Cents per Revenue Plane Mile 
Index 


“American, Braniff, Eastern, National, Northwest, Western. Source: Carrier; Forms 41. 


Prepared by Ray and 


Increase 


ase) 


88 
I 
35 


34 
13 
21 
33 
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Ray 








before the strictions, costs had not 
been brought down anywhere near the 
level expected in the future. Costs in 
difhcult to pin down as vet 
because of several factors. One is that 
the schedule shifts as jets come into 

with Electras assigned to shorter 

inother is reduced utilization and 
Amer 
Sctth 


fact arc 


counting problems under 
] 
cnginc-icasing agreement 
} 
the leasing 


} 


inder 


igrecmci 
review, but th 

imved at unti 
ifter the 
quarter 


ng th 


penod; meanwhuil 


show p 


if th 


do not 
quartet 
\\ 
Jet Frequencies 
American's FE] 


ind 


1 


American's Letter 
\ ill xample 


I g the aircraft 
matur tf ( R. Smith. pre 
Admiral’s Club customer 


la Americat 


dent try 


This let 


xp 

Electra is safe and that 
hould b 

grounded 

© Braniff reports an increase of | 

in Operating costs of the Electra for th 

following imposition of 

compared with the 


four months 
the r 


previou 
I 


triction 1s 
} 


four months. This includes di 
Inaintenance 
Regarding 
iverage fell 


rect operating costs plu 
ind depreciation allowance 
load factors, Branift says the 
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off five or six percentage points follow- 
ing each accident and took about a 
month to climb back to normal. Other- 
wise, average load factors are about the 
Braniff's fleetwide average, 
which covers 707s, DC-6s, DC-7Cs and 
Convairs. Braniff had nine Electras. 
lost one in the Buffalo, Tex. accident 
© Eastern’s direct expense per total air- 
craft mile for the Electra averaged 
in the second quarter of 
160, an increase of 60.7% over the 
fourth quarter of 1959. Eastern a 
knowledges that the psychological prob 
lem with the airplane regarding public 
acceptance will be a very important fa 
tor in the Electra 
the problem will be solved 


Same as 


153.03 cents 


future: but believe 


The airline conhidence 


in the Electra, and commented that an 
portant aircraft type “can’t be aban 
doned f | reasons.” A p 
ble approach to the problem, Eastern 
gested, might be to treat the Electra 

! in entire] new 


modihed and ¢« 


expressed 
emotiona 


urplane after it i 
to hang¢ 1 
DC-S jet 
on such prim 
w York-Miam 
ind New York 


tleans. Examph f the short 


the turboprop is now serving a 
k to Washington via Philadelph 
tv: Atlanta-Mobile: Ch 
nville-Miam: It 
igh density route uch 
rk-Boston and New York-Wash 
n. In general. the Electra ha 
| DC-7B and Super Constellat 


} 
iS cecrvice’ 


Longest route the 
ti 4 Ae I | wtermn 
ns- Newark 
hfl ght which 
raft positioning purpose 
ck had carried | 
in if ble tra 


Airlines said 


@ National 


1pa4gti n ! 


lable 


\pericn 

tions-maintenance stand 

d no excessive prob 
ns with the airplane It has not 
proved different in this regard from 
other aircraft introduced into service 
National expressed “‘utmost confidence’ 
in the Electra. It reported a few pas 
nger cancellations since the Oct. 4 
rash, but has concluded that any pas 
cnger reaction away from the airplane 
has not been significant enough to show 
in its statistics. For three days of 
week in which the accident oc 
curred total passengers carried was up 
3.5%; however, this coincided with the 
addition of coach seats which raised ca- 
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CSA to Resume 
[1-18 Service 


Prague — Czechoslovak  Airiin« 
scheduled to resume flights this week 


first of its four Ilyushin 11-18 turboproy 
transports grounded in August and flow 
back to Moscow for modifications follow 
ing an Aeroflot 11-18 crash (AW A 
29, p. 45). Aeroflot already has be 
funneling its Il-18s back into servi 

The Czech airline expects deliver 
the other three I1-18s shortly and w 


sume all normal services with thi 


craft including the Baghdad via At 
and Damascus run 

According to Federal Aviation Ag 
Administrator Elwood Quesada, w! 
cently visited Russia, investigation 
the causes of the crash showed fu 
jection failures leading to burnout of t 
11-18 combustion chambers 


s- 


10 p. 3/) 





Zurich-Rabat-Dakar-Conakry with the 





AW Oct 








ha | en hasers f 
AW Oct 39 

© Northwest Orient Airlines : 
ncrea f 41.69 in dire 


f 120.4 


ignincant 
yperat particular 
Northwe 
itive g-haul segments wh 
flight times ve a greater 
building up all sts. When t 
limits went into effect after tl 
City crash, Northwest took Elect 
its New York-Seattle nonsto; 
One reason: slowed-down cruis« 
meant the flight could not | 
consistently on a nonstop basis 
west believes it is difficult to 
the Electra until it can be 
iccording to original 
The airline’s modifications at 


4 
] + 
ving ¢ ta 


specin 


uled to begin in January. The airline 
expressed “every confidence” that the 
Electra will prove out. 
e Western Air Lines says the restric- 
tions have represented a 15-20% in- 
rease in seat mile costs. An analysis 
f such costs in August, 1960, showed 
n increase of 20% over August, 1959, 
Western said. Utilization, however, 
had decreased from 84 hr. to 74 hr 
During the same months, Western’s 
DC-6Bs showed an increase of 15% in 
it mile costs and a drop in utiliza- 
m from 9 hr. to 8 hr. If the Electra’s 
Western _ believes 


1) } 1 
] BL iS IOW as 


ed ij restored 
nil fw 
of the DC issuming the sam¢ 
lization fo plane. Load factors 
declined or yutes where the 
Electra has been competitive with jets 
Generally, Western said, there have 
n few problems with 
Electra and few substitutions of 


rcraft. On-time performance for Mav 
Unsched 


’ 
weraty ’ 
petatl mn 


id June was almost 75° 
1 engine removals } RR, Se 
d engine removals have not been 


ve, Western said 


sed confidenct 


por n performance of 
Lockheed noted the prob- 
ypcrators 

unusual 

requirc 

press 

iccidents 

the report 

d 


irecto! 


hours have 


vith total 


of August 


3.8 hr 

f 195 
four 
irrespond 
rrespona- 
number of 


treq enc 

| wckheed 

to mechanical 

s have been reduced. In Aug 

t, the total rate of mechanical delavs 
is $2.9 per 1,000 departures, or about 
Lockheed reported. Delays caused 
the air conditioning system averaged 
5 per 1,000 departures during the 
1960: average for 
try 28 


first six months of 
the third 
Electrical system-caused delays averaged 
24 per 1,000 departures in early 1959 
iccording to the report, but declined 


quarter declined 


to an average of 2.8 delavs during late 
1959. Average dailv utilization for all 
Electras is about 7 hr. 

There are now 135 Electras in service 
with 13 U.S. and foreign airlines 





CAB Opens United-Capital Hearing 
As Stockholders Approve Merger 


By Robert H. Cook 


Washington—Merger p! Cap re part 
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by the airline’s treasures 
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FAA Expands Control 
Over Traffie Areas 


Washington 


quip it would be 
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1 control 
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Ft. Worth Case Ruling 
Protested by American 


Washington—American Airlines, pr 
ting a Civil Aeronautics Board order 
improved service to Ft. Worth, ha 
tioned the Board's legal authority 
schedule the airline by administra 
fiat’ and charged the order was part 
rm that is plunging the agen 
inagement role rather than 
regulatory role 

[he airline asked the Board to with 
wder in the Ft. Worth Ade 
is AW Sept ZC 
American to pr 

tnp turbine-pows 
Worth and Wasl 


; tit 
l | l 


B 
IATA Carriers Cut 
Long-Haul Fares 


Cannes, France—! 





DC-8 Wing Change 


Los Angeles, Calif.—Douglas Air 
Co. will sharpen the leading edg: 
DC-5 jet transport wing and 
wing chord 4% along the entir 
improve range, speed and payl 

In a report to the Society of 
motive Engineers, Douglas said 
reason for the leading edge chan 
to reduce high velocities on the 
to cut drag under high Jift and \ 
number regimes. New shape in 
wing area from 2,773 to 2,868 
und will be included on all D€ 
ing with the 148th plane 

Company claims the modificat 
increase specihc range 5%; raise 
Mach .02, and cut direct operat 
2.2 per 200-lb. mi. On longs 
flights, Douglas added, payload 
increased by 7,000 Ib. Aircraft pres 
received Federal Aviation Age 
proval for installation of lead 


slots (AW Feb. | p 28 











Seaboard & Western 
Refinance Program 

New York—Seaboard & Western Air 
lines’ stockholders have approved aor 
verse stock split in connection with a 
new financing program. Seaboard 1 
cently has been retrenching financially 
AW Oct. 10, p. 34) and is secking 
money to pay for Canadair CL-44 turbo 
prop cargo aircraft scheduled for delivers 
next vear 

The stockholders approved a plan of 
trading one share of new $3 par stock 
for three shares of $1 par stock. This 
will reduce the number of shares out 
standing from 1,056,000 to 352,000 
Ihe financing program calls for raising 
about $6 million in cash, an additional 
$1.6 million in credit available between 
June, 1961 and June, 1963, and deferring 
of obligations that otherwise would have 
to be paid in 1960 and 1961 

When the refinancing is completed 
the shares outstanding will total about 
1,600,000. Convertible debentures and 
warrants, when converted or exercised 
would raise the total to 4,300,000. 
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Landis Backers 
Claim Support 


New York—Backers 
Landis, former Civil Aer 
hairman vi seeks ¢ 
Lin Pilot pre 
last week th heir candidat 
mmitment tr support 
jority of ALPA councils wit! 
can, Pan American, TWA, D 
Eastern Air Linc 
\ spoke man for the | 





lent national committce told AviATION 

Week that all eight Eastern councils 

had instructed their delegate to 

ALPA’s No 14 convention to vote 

for Landis. He estimated that 70 to 

f th I'WA_ councils, about 

of the PanAm councils, three of 

five Delta councils, and a majority 

f the American councils were oppo 

ncumbent President Clarence N 

Saven. Only United, the Landis camp 
ported, remain m the fence.’ 

Because Landis is not an_ airline 


; 


, 200 of the 300 representatives 
1 ALPA board of directors must 
I placing h name in nomination 


Moreover, the directors (the chairman 


enior ypilot representative from 
h ALPA coun innot be bound 


] ] 


th tr r thei unc Inder 
headquarter 
tion of Landi 


| that proxi 


Flight Engineer Strike 
Halts Northwest Jets 


Washington—Northwest Airline 
vended its Douglas S service 


hbojet trans 
esult of a 
sn f Ma 
in imftenm 

ror int 

mM pare with th 
for $1,900. Th 
mut only by en 
flights and does 


a to 
n additional 250 flight en 


expressed by the compan) 

the issues might be settled at a 
inned meeting; Northwest was sched 
led to meet later last week with repre- 
ntatives of the striking engineers and 
National Mediation Board. Ma 
rity of workers furloughed as a result 
f the stnke were assigned to DC-S 


untenance 





CSA-Air India Pool 


Prague—Czechoslovak Airlines has 
signed a pool agreement with Air India 
to extend CSA Far Eastern service be- 
yond Baghdad to Bombay and Jakarta. 
The two airlines are offering twice- 
weekly service over the Prague-Bombay 
route, with the Czech airline operating 
its Tu-104 transports on its flights. 














Airlines Analyze Maintenance Cost Shift 


By David H. Hoffman 


Kansas City, Mo.—Swee 
tribution of the airline I] 
maintenance and 
interest among high ecl 
gineers meeting here to analvz¢ 
round problems of the industr 
tion to jets 

Discuss} 
nance 
boost jet 
rorecast 
frames al 
But the 
dav E1 


jet transport 
costs down. H J 


superintendent f 


Lines, report 


ror overhead 
the aircraft, h 


overhead 


during pust 


Heinnch, 
strippec ibor 
three to one an 


higher (AW Jun 
Component Cost 


Largely responsibl 
tionment are abo 
components. As 
haul swings into high 
alone will account for abot 


direct maintenance costs, Heinrich pr 


dicted. If carriers refuse to dev 
the piston-davs practice of 
parts as used, the penalty 
seven-fold increase in engin 


osts, he said 


With the cost theme interla 
presentations, other engineering 
it the conference detailed the 
maintenance 
industry. Fr 
points emerged 
e Airlines still are hig 
the Boeing 707, Doug 
Convair 880 airframes and 
Pratt & Whitney and Genera 
powerplants. Support ser 
by all five manufacturer 
de-bugging programs, were 
lent, drawing congratulator 
from speaker after speaker 
e Vibration of the Pratt & 
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JT4 turbojet is today’s most pressing | duced. Thus Pan American, which 


powerplant problem. As of Sept. 16, Pat werhauls 11 turbojets a week on 16-da' 

American had discovered and rejected vcle times, alreadv has $3,470,000 tied 

31 JT4s with excess vibrati 1 P&W engine parts, with another 

598 engine runs accomplished at $2,050,000 worth on order 

New Yi International Airport 
erhaul bas« Several other 

hy] y 


ime problem in proportion rvice Ca 


tion ut > 11 


¢ Prime problem with Fai 
twin turboprop transport | v loc 
ners is the short vice hfe « 


r 


ude pla enter wing section 
f ougl | urframe has an alloy 
between overhaul (TBO) of 
safe life f tl entcr 
" 


triers 


} 


locked in compctition 


yassengers are neverthel 
»p t hnical talent in 
equipment fixes een fixed at \ 
know-how is 


viation Agen urworthi 


The FAA hmitation 
1 F-27s, bu 


} 


ilent among local SCTVICC uirl 

rating similar aircraft. Under un pi 
s of msing material cost mh i] ( ( to S 

I e Emphasis and study of new 
r nspection techniqu 


Ultrasonic 


CicTa IZ 
e Massive accumulation 
has tended 


i +} 
} tl 


e Percentage of jet departures 
I hat ] nalifunction 


4 - 12 ner , aby 4 


i 


; am ty 
e Wide variations exist in how 


the ict 


' erhanlineg 
] Mung 


Continental, TC 


ontinuous maintenance 

h softens the impact of 

iirframe allowable time by spreading ] ; in mverting its entire 
them over a ri Mf per ct to Pe W J[T3D turbofan 
American uses a modified form urning to current bugs in 
sare plan Majority of the i! hor uirft ne vstem Roch 
ver, have not witched fron lO mended ¢] f lation of 
erhaul systems as ve 


e Acrodynamic cleanliness program 


+ 

un 
flig] inalagous 
} 


lertaken 

improvement progran d j rambling 
the manufacturer [ ne air conditioner 
the jet airf ree problem 

the 707’s main landing 
vline 

pet tress gener 
nd DC-8s 
@ Jet inventory costs and the 
of high utilization 


terminal gate 
that iffer 
trut seals that leah 


support cracks, Roche id 


imp rtance 
maintenance ni 

how to achieve high operating hou neentrate industri 

it minimum expen need for technical advances in 

pany. Inventory must be incr | nctallurgy. Because of the expanding 

ore in-process overhaul time trength steels in aircraft 
engine requirements onstruction—steels in the 220,000 to 


ittention 


spare 
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240,000 psi. heat treat range that are 
livpersensitive to variations in heat treat 


machining and maintenance processes 


urline engineers must familiarize 


themselves with some strange concepts, 


Roche said. He added 
Manv of vou who cut vour eve 


teeth on DC-2s, DC-3s, 247 


ind the 
ke never heard of decarburization or 
Neither did 


ur concern vourselves with the kind of 


hvdrogen embnttlement 


chemical used to strip or degrease a 
heat-treated steel part, nor did you con 
cern vourselves greatly when a_ heat 
treated part was cadmium plated as to 
whether the plating proc idhered 
trictly to the prescribed specification 
Roche strongly implied that 
gard today would wreak hav 
mamtcenance shop 

De-icer ) my the urt 

7 iccording 

radical impr 


ionths requiring 


instrumented Boots 
One TWA 707 now 


; ; 


i mented Dor 


ir-Boemg-T WA pr 


4 grounded 
1 windshield problem 
icement of more than 100 
1 serics of fixes were in 
United delavs and cancella 
to faultv windshields 
from a px ik of 2 per 1,000 flight 
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hours last winter to a current 
per 1,000 hi 
Second-ranking problem 


; 


nated at United concerned th 
fucl quantity indicating system 
lem consistently iggravated br 
maintenance procedur \ 
hooting team compos 

neers and representati 

| iquidometer Co., tour 
tions, explaining fixes and 


Chalice 


Pitilpiine 

i 

nour 
Linney. 


\A 


; + 


if iv” Nn l 
€ the learnin , () 
¢ Inability of suppliers to f 
i¢ . \ , ++ 


Sek GS 


PER CENT OF SCHEDULED 
DEPARTURES DELAYED 
o xn 2 @ @ 


SEPT OCT WOV DEC JAN 


i959 | 


DECLINING delay rate attributable to 
medium range fleet is mapped by th 
comparable rate for most piston aircr 


response 1s a request t 

for modification. But 

use high failure rates have con 

imed spares available at the airline 

ind at the manufacturer's plant, there 
e no parts to return or modify 

¢ Difficulty in exercising the “alleged 

enefit’’ of parts warranty. To take ad- 

warranties, United often 

inventory, then experi- 

in recovering serviceable 

extended pipelines, said 

son. At best, development of inside 

10w-how and shop efficiency is stunted 

@ Loss of the airline’s voice in establish 

+} 


ic go, no-g 


g quipment required 
lispat h. At one time, Olson said, 
CT uuld work with the local FAA 

igent, usuall 1 person 
lividual 


) approve leviations 
omplement of equipment 


irricrs must deal directh 


FAA in Washington 


Economy Measures 


momic inipass¢ 


ing direct operating 


rin indau 


expanding its busin 


ibsor 
ind 
iccordingly 
unit t of production | the 
m mile or flight hour 


ome down 


ymmponent cost 


I npact of stagg 
ictuations can be softened, Heinrich 
“an 

wernaul reserves in 


mounts based 


by budge 
on a thorough 
rstanding f engine behavior 
h scientific techniques 


made 
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:nical malfunctions in the combined Boeing 720 
curve. Industry average of 69% still exceeds 
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~ ALLWE CAN 
OFFER THE 
AIR CARGO 


— INDUSTRYISA 


PRACTICAL WAY 
~ TO. MAKE MONEY 


CANADAIR CAN PROVE TO YOU THAT: 


YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three years; 

ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 


CANADAIRA umitco, montreat, cananian sussioury or GENERAL 
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Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 


but, under a of conditions 


factors, representative set 


our analysis indicates: —that a fleet of 25 piston powered 
into cargo carriers, 
fleet of 8 Forty 


Statements are 


uircraft currently being converted 


could be replaced and retired by a 
The 
the 


above assumptions and 


Fours 


based on unlikely premise that cargo rates will 


remain at present levels. If they are reduced, as seems 
inevitable, the situation will favor the Forty Four even 


more strongly. 


THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity is the world’s 
most economical cargo aircraft. Delivery schedules can 
be arranged to introduce the Forty Four into airline 
service fourteen months from contract agreement. 


DYNAMICS 





of engines and especially their few high 
cost components, Heinrich said 

If cost cutting penalizes the operat 
ing regularity of an airline, Heinrich 
told ATA, fleet utilization drops and 
carnings suffer. “Since a jet can bring 
in revenue at four times the rate of its 
direct operating cost, the ability to ex 
ploit the available market is far mor 
important than the cost of doing it,” he 
warned. 


Industry Effort 


Heinrich concluded his report by 
pealing for an industry-wide effort to 
© Design “a realistic unit” of replace- 
for the available ton mile. Thi 
ure of fleet productivity 


} 
; 


to distinguish th 


+} 
tiie 


© Develop a system f 
lL ‘ 


¢ Cicate a long-range planning 


ipal f being iterize 


4 } 


j upon a 
ical p! mises levcloped br Pan 
Among them 
@ Pan American uses JT4 engines with 
compressor sections built of both steel 
ind titanium. There are 4.1 titaninm 

for every steel engine in th 

r's inventory. But for every titan: 
um engine rejected during post overhaul 
test cell inspection, nine steel engines 
ure turned back 
e¢ J14 readied for Bocing 707 installa 
tion but found to have excessive inlet 
vibration often—but not always—will 
test satisfactorily when fitted with a 
Pratt & Whitney bellmouth or Douglas 
inlei 
@ All Tl ts distssembled for inlet vibra- 
tion have contained N, compressors that 
were highly unbalanced. But up to 70 
consecutive powerpacks have been run 
through PanAm’s post overhaul test cell 
without one case of high vibration. 


AVIATION WEEK. October 24. 1960 


Pan American has vet t 
first Bo ing 707-120 series J] 
for excess vibration. Nor ha 
powerpa k been re jected fol 


tion out of 65 engines tested 


Engine Hours 


Through Sept. 1, PanAm 
ulated more than 420,000 « 
It had changed 990 engin 
95 JT4s and 73 J 13s pren 
terms of time, the cafrier 
one 707-]1T4 premature 
2,600 engine hours, one Dt 
mature remo 
707-J13 premature rem 
engine hour All engu 


is i 
opposed t 
hy Pratt \ 
20 PanAn 
00 are ex 
erhauls 
should drop 
next 
Industry's basic approach t 
overhaul may be reshaped it | 
ican if Taylor gains company, | 
Pratt & Whitney appro 
“equalized service” concept 
sharply with present practic 
proposes overhauling — th 
eight major subassemblies 
under individual TBOs tailor 
unit's current service life 
Thus, overhauled subassemb! 


be substituted as often as necessary to 


idvance over-all engine TBO. If this 
cheme was adopted, Taylor told ATA, 
our shop would become a job shop 
feeding these eight assemblies and other 
miscellaneous pieces to the service 
group, which would replace them on a1 
is required basis during the periodic 
isits of the engine.” 

Another new maintenance concept, 
this one pertaining to the airframe, has 
been originated at American Airlines to 
iccompany phase-in of its 707-120 fleet 
Rather than overhauling the jets in a 
ingle operation, American elected a 
ompromis¢ 
riodic checks with one, the eighth or 
main base check ubstantially larger 


illing for a series of pi 


1 


than the others 
lo ac omphi he main base check 
heduled for the +00 hr. mark, Amer 


routes if 


Planning Team 


Preparing in advance for 


ck, American app 


m 


Tew fasteners, scals 


verhaul Division, mean 
| that nine working 


be required to run one 70 
through the check. This included two 
time for installation of a modified 
idder boost svstem at Boeing’s nearb 
ylant in Wichita, Kan. Thus, aircraft 
rriving on Friday night were released 
by maintenance the following Friday, 
test-flown ver the weekend and re- 
turned to productive duty on Monday 
Man hours expended in_ routine 
heduled work on American’s fleet of 
+ 707-120s totaled 30,047, 8.5% more 
than were forecast. But non-routine, ot 
repair workload, was completed in 55.- 
+45 man hours, a figure 7.4% less than 
ompany had forecast 
Each first-round main base check cost 
American $17,110 in material, plus 
5.484 man hours of direct labor. Aver- 
urframe yielded 2,042 hr. at check 


time 

American, satished with first visit re- 
ults, has jumped the interval between 
first and second main base checks from 
2.400 to 4,000 hr. In March, when 
second visits are scheduled to begin, 
the checks will be accomplished in 
seven-day cycle times without benefit 
f learning curve allowances 

Few of the top turbine problems 
confronting the big trunks are shared 
by local service operators of the F-27, 
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ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P.Q. 
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AERO ENGINES - MOTOR CARS + GASOLINE AND PETROL ENGINES - NUCLEAR PROPULSION 
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with the exception of rising material 


costs 

With the I 
behind them, these carriers are now con 
technical liaison between 
themselves and the Fairchild factory 
his, they feel, is necessary to plug the 
zap left when the manufacturer's rep 


27 phase-in period well 


cerned with 


resentatives departed from airline oper 


iting base 
At ATA 


cle legate VorTe 


lo« il 

the 
ippomntment of a common representa 
who would speak for I 
Fairchild’s Hager 
His ( if Wa 


the 


onference — here, 


sCTVICE weighing 


uscrs at 


Pes 
Ive 


Md., 


could SCTV¢ 


sfown, 
felt 
exchange of techni 
1 on e high-priority F-27 


] t 
plan 


il dat 
roblem 
¢ High maintenance costs per 

t forecasts of 
that its 
for 18 


ent 


masscenger m Fir 
indicated 
maintained 
mil but ul 


| 


ents per mil 


rage + 
© Flect-wicdk 
PBO's wi rt time span 
oid tving uy | ir aircraft at on 
1 4 


expiration f virty 
} 


thin a } 
' 
clectec 


eth TH 


PRO 
@ Disproportionate cost 


br mponents and 


guc pl yblem 
urlines: parts cx] 
ri md tit 


' , 
‘ vh rah 


; 


bint 


¢ Inability to predict total t of { 
fram erhaul Xedmont, “‘stt 


raft ; 


+} 


prematurel 
, 
cd failure 


l it 


onsidert 
1 plugged on 
failure and tw 
third-stage 


Tuy 


there have been 
inces of CJ805 

re The two it ex 
engine times of 344 


A third engine failed 
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during 
it the 
crated | 
hour 

It i 
lord, | 


necring, 


urred 


241 


Fuel Consumption ontiom ie 


An i! 
ff ibou 
pcricnce 


} 


this ! 


Fly ther 


see (al 
Land 
today's 


adventu 


242 


higher than Genera 


ofl the 


hour) and turn-around 


heck one man working min 
Delta's 880s are yet to undergo 2,500 
hr. checks during which long lists of 
will be accom- 
requirements for 
2,500 


I'WA's crew traiming c¢ of on 
137 hr. mark, and at 


»v General Electric fail 


15 


modification 
Predicted 
overhauls, however, are 
engines with nan hours and an elapsed time of five 
248 lay With most design deficiencic 
ilready corrected, Delta is turning its 

component dependability, 
the detri 


schedule 


noted A ninor 
uperintendent of plished 


the 2.500 hr 


interesting, 
Yelta’s 
that airline fa 
on 
ind 


R80 fuel ‘now has greatest 
hr. h ! effect on 
‘ lord told ATA 
l'o illustrate the magnitude of what 
‘Project De-Bug,” th 


has released 292 


crease in 
t 1,000 Ib. per 
d bi Delta, | 


reliability,” 
rd 
ndu Ita calls it 
nodification 
first thre 
lassification 

structure 


rlin 
production during the 
irters of this vear. By 

includ yvstem, 

trical 

ind 64 furnishings imy ement 

In addition, Delta has 184 projects 


T 
' 
ign or implementation stage 


l 


ind instrument, 47 power 


pro 
! 


+ 


scr 
I 
in wing assemDiy 


ind “‘of 


course 





FLY THE 
GATEWAY 
ROUTE TO 
THE “HEART” 
OF HISTORIC 
AFRICA 


weekly) to 


and Kenya 


(now 3 flights 
Sudan, Ethiopia 


story via Ethior Frankfurt 
Red Sea and reece, Egypt 
Afr Incomparable service 

Visit one of our 5,000 offices in the United 
YOUR TRAVEL AGENT 


re the 


Queen of Sheba 
greatrst business potential, ne 


re. Fly « 


vernight in luxuri States and Europe 
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ETHIOPIAN AIRLINES 
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BENDIX ELECTRICAL POWER HELPS PUT 
“SUNDAY PUNCH” IN U.S. MISSILES 


There is sound reason why Bendix 
inverters and AC and DC generating 
systems are specified for so many U.S. 
missiles and satellite boosters. It is 
because these advanced Bendix elec- 
trical power packages combine the 
advantages of full power supply, com- 
plete dependability, light weight small 


size, and extremely broad versatility. 
Bendix electrical power helps put 
the “Sunday punch” in such missiles 
as: Jupiter, Atlas, Talos, 
‘)) Osprey, Titan, Regulus, 
Hound Dog, Pershing, and 
Thor. 
In addition to these critical space 


GENERAL PRODUCTS DEPARTMENT 


Red Bank Division 


EATONTOWN, NEW JERSEY 


applications, Bendix electrical power 
is on the job with Grumman's W-2-F, 
Chance Vought’s F-8-U, Sikorsky's 
HSS-2, the Douglas A4D, Republic's 
F-105, and many other aircraft. 

For complete details on Bendix static 
inverters and AC and DC brush and 
brushless generating systems, write... 


West Coast Office: 117 E, Providencia, Burbank, Calif. Export Sales & Service: Bendix international, 205 E, 42nd St., New York 17, .N. Y 


Canadian Affiliate: Aviation Electric, itd., P.O. Box 61 


2, Montreal, 


- 


Quebec 








Airline Traffic—August, 1960 





Revenve Pasengers Over-all 

Revenue Passenger load U. S$. Mail Freight Total Revenue 
Passengers Miles Factor Ton-Miles Ton-Miles Revenue loed 

(000) % Ton-Miles Factor % 


DOMESTIC TRUNK 
American 728,652 599,757 
Braniff 189,402 92,816 
Capital 313,264 128,146 
Continental 130,260 90,089 
Delte 278,750 148,819 
Eastern 654,053 342,917 
National 124,248 72,95) 
Northeast 137,637 46,223 
Northwest 171,224 128,888 
Trans World 444,794 453,857 
United 734,643 547 464 
Western 152,073 92,226 


, 784,550 9,610,914 69,916,966 56 
456,569 5,2 696,713 10,225,168 47 
555,091 299, 480,589 13,614,213 48 
223,722 8,5) 459,323 9,427,125 42 
464,30) 2 1,251,589 16,333,775 47 
, 169,289 73, \C 1,911,457 36,635,288 40 
262,332 A 607, 186 7,976,661 38 
115,667 ) 208 , 420 4,785,964 41 
623,025 1,534,503 14,809,593 54 
, 536, 592 , 3,68),334 49,456,301 53 
, 087, 450 76 6,478,846 62,994,766 59 
309,225 314,179 9,539,025 55 


Sewn 


VN COLON Gew 
oo 

SON HAN UW BO = 
~“ 


INTERNATIONAL 
American , 885 
Braniff 269 
Caribbean Atlentic ,534 
Delte ,617 
Eastern , 660 
Mackey ,492 
National ,069 
North west 16,218 
Pan American 
Alaske ,624 
Altantic 10 
Letin America 309 
Pacific , 864 
Panegra 995 


8,860 é 191,671 1,277,531 64 

38,725 154,970 1,556,050 52 
1,917 9,247 262,410 64 

2,318 23,675 415,138 57 

86,66! 284,989 7,292,921 40 
3,468 391,450 62 

5,581 261,819 57 

953,341 6,332,225 


VNN NSN =— Ve N 
“Veneuces 


187,066 1,163,939 
,202,330 30,692,715 
, 144,892 17,995,828 
,840,941 19,404 295 

539,202 2,416,641 


~—wWwno 
~NwWO = 


Resort 

Trans Caribbean 
Trans World 
United 

Western 


1,458,964 16,916,807 
207 , 671 6,674,093 
24,024 688 542 


LOCAL SERVICE 
Allegheny 
Bonanta 
Central 
Frontier 
leoke Central 
Mohewk 
Nerth Central 
Orerk 
Pacific 
Piedmont 
Southern 
Trans Texes 
West Coast 


45,496 1,350,936 
10,269 565, 166 
12,903 322, 372 
68,635 963,995 
312, 879 

20,290 1,157,519 
47,835 1,810,288 
31,705 942,911 
11,099 1,092,169 
21,716 961, 530 
8,994 288,799 


SCS ea YU —@@On w 


wwe NWNN ON WG & 


bd 
Ww 


25,385 190, 203 


o 
N 


HAWAIIAN 
Alohe 
Hawaiian 


6,960 564, 861 
197,460 1,200, 968 


CARGO LINES 
AAXICO 
Aecrovias Sud Americana 
Flying Tiger 
Riddie-Domestic 

Overseas 

Seoboard & Western 
Slick 


440,533 440,533 
, 501,331 9,578,547 


, 639,183 5,365,652 


HELICOPTER LINES 
Chicago Helicopter 25,001 1 1,297 41,064 
Los Angeles Airwoys 4,769 5,178 y 23,020 
New York Airwoys 13,179 1,550 27 ,643 


ALASKA LINES 
Alaska Airlines 13,202 , 971 
Alaska Coastal 9,081 852 
Cordove 2,120 368 
Ellis 7,516 466 
Northern Consolidated 4,465 ,415 
Pacific Northern 15,990 , 080 
Reeve Aleutian 2,13) ,834 
Western Alaska 1,173 70 
Wien Aleske 8,414 ,496 


77,150 4 429,504 1,594,955 
3,686 6,827 96,655 
5,624 67 ,938 111,459 
2,606 4,066 53,790 

40,723 73,644 267 , 538 

124,139 0 382,692 2,256,393 

55,753 93,71) 349,645 

773 1,753 9,160 

53,752 173, 869 482,322 
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Avalon Air Transport 21,066 809,518 2 778 1,098 78,780 


' Not Avoilable. *?No Operations this month 30 Day extension due to destruct f records by fire. 
Compiled by AVIATION WEEK from airline Form 41 reports to the Civil Aeronautics Boord 














The twin-turbine powered YHC-1A is the perfect 
partner-in-mobility to today's fast-striking Marine 
Corps units ‘This swift: multi-mission aircraft can 
be launched from a carrier, fly to the battle area 
and set down on virtually any terrain — including 
rivers and streams. Its unique rear loading ramp 
and unobstructed payload compartment permit 
men and equipment to be loaded and unloaded in 
minimum time. Tactical loads can be transported 


internally which permits concealment of mission 


objectives and offers personnel and equipment 





protection from weather. Carried externally, pre 


i rt a "~ = ~ 
i See _ packaged loads can be hooked to the cargo Sling by 
a a : crewman inside the cabin and precisely dropped 
pew ae by the flick of a switch on the pilot's stick 
a - FP a eet ee 
al | ed -— 
Equally adaptable to Marine and/or Navy opera 
tions, this all-weather helicopter can perform mis 
iy sions ranging from ASW and mine sweeping to 
ere 3 — ain “9 , . 
_- - ship to-ship transfer. This adaptability, together 
Po ee - with all-around superior performance, make the 
a YHC-1A.the most advanced helicopter in the air 
sti 
ie :  d a logical transport for the fighting Marines 
WwW te wn are 
~~ - | 
pa 
- r i — 
Rs, ~ \ 
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AIRLINE OBSERVER 


© Domestic trunkline coach traffic in September increased 15% over the 
same month in 1959 to maintain its slight edge over first-class revenue pas- 
senger miles, which dropped 10% in the same period. Coach traffic 
accounted for 50.8% of all traffic handled by the trunklines, a drop from 
the 54% recorded in August, but it marked the fourth consecutive month 
coach business has represented more than half the revenue passenger miles 
generated by the industry. Total domestic revenue passenger miles showed 
a 1.2% increase in September, while available seat miles rose 4.3% in 
the same period to cause a 1.84 point drop in the over-all load factor 
Although first class available seat miles were reduced 5% during the month 
frst class load factors fell 3.21 points to continue a trend that began in 
October, 1959. Coach available seat miles climbed 16%, resulting in an 
0.86 point dip in coach load factors 


> Acroflot officials list the price of the Russian Tu-104 twin turbojet trans- 
port at eight million bles, according to officials in the U. S. aviation mission 
which recently returned from a three-week inspection of Soviet airline 
operations (AW Oct. '0, p. 37). At the official rate of exchange of four 
rubles to the U. S. dollar, this would be about $2 million. At the tourist 
rate of 10-1 it would equal $800,000. 


© Ouebecair, Inc., of Canada credits much of its success in combating a 
two-month pilot strike to its Convair 540 equipment and the availability of 
non-union pilots. Present pilot complement of the airline includes 14 of 
the strikers who have returned to work, plus 16 non-union pilots hired on 
the basis of more than 100 applications submitted to the company. Higher 
pay scale for pilots of Convair equipment may have influenced the return 
of many strikers, Quebecair said. Company says the strike, termed illegal 
by the Ministrv of Labor, was called after the airline and union failed to 


\ 


agree on wage scales 


> British Overseas Airways Corp. showed a 50% increase in traffic on trans- 
atlantic routes during the first 10 days of October over the same period last 
year. BOAC officials attribute the increase to the 17-day excursion fares 
which came into effect Oct 1. 


> Panair of Brazil will buy two Douglas DC-8 transports powered by Pratt & 
Whitnev JT4A-12 turbojet engines with a $13.8 million loan from the 
Export-Import Bank. Of the total $20.2 million cost of the new airplanes, 
plus spares and equipment, $4 million will be paid by Panair on deliver 
later this year and $2.4 million will be financed by Douglas 


> Russian workers assigned to housing near the ends of airport nimways are 
demanding that the government either curb the noise of aircraft engines or 
find noise victims another place to live. The Soviet trade union newspaper 
Trud reports a rash of protests against the “continuous roar of airplane 
motors warming up from the very earliest hours of the morning until late at 
night.” Complaints from Moscow and Kuibyshev have been particularly 
vehement. Two Kuibyshev citizens recently wrote Trud that they were 
willing to tolerate loud airport noise as long as there was a critical shortage 
of housing. But now, with so much new construction going on, they say it’s 
up to the authorities to “resettle” them in a quieter district. 


> Cunard Eagle Airways has started through, one-plane service from Miami 
to London via Nassau and Bermuda with one round trip flight every two 
weeks using a Bristol Britannia. The airline is operating the service under 
the authority of a U.S. foreign air carrier permit granted to Eagle Airways 
(Bermuda), Ltd., and/or Eagle Airways (Bahamas) covering the Miami-Nas- 
sau leg of the route but has requested permission from the Civil Aeronautics 
Board to use the name Cunard Eagle. Carrier must make the en route 
stops at Nassau or Bermuda on the transatlantic flights since the Nassau- 
Bermuda segment of the route is served under British authority. 


> Iberia Air Lines of Spain has ordered a fleet of four Sud Caravelle turbojet 
transports. The airline will look to the Spanish government for financing 
of the planes. Delivery of the first aircraft is slated for early 1962. 


SHORTLINES 











> Braniff Airways is scheduled to begin 
international service from Minneapo- 
lis/St. Paul, Kansas City, Dallas and 
San Antonio to Mexico Citv Nov. 9. 
The daily fights will be made with 
mixed class Lockheed Electra airliners. 


> Capital Airlines will begin Bocing 720 
service Jan. 8 between Cleveland and 
Miami and Pittsburgh and Miami with 
daily nonstop schedules. Bocing 720 
transports will be leased from United 


Air Line 


> Chicago Helicopter Airways reports 
it has carried 237,537 passengers during 
the first nine months of 1960, com- 
pared with 142,867 for the same period 
The helicopter carrier carried 
its 600,000th passenger Sept. 28 and 


last 1 if 


expects to carry its millionth passenger 
sometime before its fifth anniversary as 

5 
1 scheduled passenger carrier, Nov. 12, 


1961 


> Civil Acronautics Board has sct Nov 
the hearing date on repeal of eco- 
gulations pertaining to blanket 

ms for carrving military con- 


passengers and cargo 


> Eastern Air Lines has started a five 

week training course in Mexico for pet- 

sonnel of Aeronaves de Mexico under 

eement signed recently bi the 

Fastern will train Aero- 

hief pil t, five line « iptains, 10 

ind a senior flight dispatch officer 

the staff of the Mexican Civil Avia- 

tion Administration The training 

course will cover DC-8 operations and 

include substantial time in Eastern’s 
DC-8 simulator 


> Mohawk Airlines’ authority to serve 
its temporary Syracuse-New York non- 
stop route would be extended indef- 
nitely under a Civil Acronautics Board 
show cause order. The Board was im- 
pressed with Mohawk’s showing on the 
nonstop route, especially since the local 
service airline was‘ operating in direct 
competition with a trunk carrier, Amet- 
ican Airlines. 


> Trans World Airlines has received 
CAB permission to suspend its polar 
route service from Los Angeles and San 
Francisco to Europe between Oct. 30 
and Apr. 1, 1961. Like Pan American 
World Airways, TWA asked for suspen- 
sion because the drop in passenger 
travel to Europe during the winter 
months makes it uneconomical to oper- 
ate the polar route while the airline 
offers substantial service across the 
Atlantic from New York (AW Oct. 10, 


p- 52). 
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Build a Hospital... 
Duplicate the Sky... 
Put it in a System... 





Bio-medical complex by Condec is all this, and more Condec Products for 


ind Support 


iter, biologica Mobile shelters go any F - —p, 
ting station Condec io-medical cor nple x for the Discovers | ere by land, sea or air x | 
th electronic maintenance 
of these things 


; juipment. Air-conditioned ee fl 
vans, the compk xX oper asi gle tem with the flexib slated Heated Less - i 


\ van to periorm its own function without ipport of othe iT than 3,500 pounds, equipped 
laboratories house the animal specimens for pre-flight conditioning Special Purpose Vehi- 
j | . 1 } ; cles designed for any 
ely equipped for pre-launch capsule assembly and repairs; ground suppoft require 
mulates altitudes to 200,000 feet, and reaches it in 10 n te nt for modem sir 
n ] van contains data processing, re cording and : ilVSsl em: D sft and missiles. Run 
] ] +? f Cc j _o rat 1y Sweepers save 
upplies 150 kilowa rom a Condec generator, a5 an of doles on 
If you think this suggests that the Aircraft Equipment Division of ( ally in jet engine 
Diesel has unusual ¢ apenintn ies, you're right. It has the pre blem-sol\ ing appro tenance 
facilities t« d more effective ways of doing old jobs, to create new methods o Test equipment ranges from 
f tal . f at the } in enlen a ple portable benches to 
fundamental | probl ms. For more information on the be nent ou can § plex fixed installations for 
( } dated Diesel, write or t« lephe ne Mr. Jerome I. avis, Vi , ident, A king hydraulic, pneumatic, 
k quipment Division ctrical, and mechanical oper 


iting parameters. 


iltitude chamber, machine shop, da ta proc ing cer 
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AIRCRAFT EQUIPMENT DIVISION 


CONSOLIDATED DIESEL ELECTRIC CORPORATION | VF sense 


CANAL ST., STAMFORD, CONN. © VAN NUYS, CALIF of The Condec Group 
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THE STROMBERG-CARLSON SYSTEMS MANAGEMENT TEAM HEADS...777 


We can’t give you the details vet. but underway on system p cts of all types—in the time 
i } } 


that Stromberg-Carlson | it previously t j to assemble a systems man 


the development program for passive reconnais- igement 
sance network. Stromberg-Carlson won t] Phere’s 
the strength of its Core ¢ 
Systems management. 
get the project off 
short order 
ing sophisticatior 
advanced electror 
cations, military and 
in SYSTEMS 
MANAGEMENT: 
We're ready to launch v 
ll—now. Because Cor 


' 
scientis 


cost-sche 

talent, Stro 

tooled up iny problems tl rise within the 
rather extensive perimeters of its c mpetence. 


' {Tt 
i 


d dynamic, the Cor once] tail ¢ 


up contributing sub-¢ 





FISHING FOR SUBMARINES... FROM THE AIR. SOME NEW IDEAS FROM S. C. 


Efficient detection of underseas targets from swift- 
ranging aircraft will require new non-acoustic tech- 
niques. Stromberg-Carlson scientists think that a 
research program now in progress has important 
applications to these techniques. Un- 
der investigation are low-frequency 
electromagnetic phenomena, ihter- 
planetary plasma physics, and other 
geophysical processes which pro- 
duce electromagnetic “noise.” 


In present non-acoustic methods of 


in COMMUNICATIONS 
RESEARCH: 


detection from the air, the signal 
trength is frequently weak and al- 
ways decays rapidly with distance; 
it soon disappears in the ever-pres- 
ent background noise. 

Alre ! ly, SCVel il Sign il processing 


ly ! ' : 
iques resulting from Stromberg-Carlson noise 


tive disc: on against background noise. 
The inv 


phenom 


backgrou: 


n of geophysical and astrophysical 
include study of electromagnetic 

at the earth’s surface in the fre- 
quency region of 0.001 to 10,000 
cps, solar radio signals and the in- 
terplanetary medium. Knowledge 
in this field of interest is growing 
rapidly, and worthwhile scientific 
contributions resulting from the 


ilanned work are almost certain. 


I 
In the course of investigation, 


Stromberg-Carlson scientists also 
propose to determine the relation- 
p between the characteristics of 
earth’s surface and the low-fre- 
quency electromagnetic background 
| to examine the noise spectrum 
types of signals hitherto un- 
known. 


' 


ly one of Stromberg-Carlson’s 


} 


yjects currently under- 


and communications. 


FOR NUCLEAR REACTORS... MORE HOURS OF POWER EVERY MONTH 


With Stromberg-Carlson’s new completely solid-state 
modularized control systems, nuclear reactors put in 
significantly more operating hours every month. 
While attending to their main functions—monitoring 
and controlling power level, rate of 

change of power level, pressure, tem- 

perature, and coolant flow—Strom- 

berg-Carlson control systems check 

themselves continuously. Malfunc- 

tions are rare, but if one occurs, 

scram rods drop and the address of 

in ELECTRONIC 

EQUIPMENT: 

the offending part is flashed on the 

annunciator. Even an unskilled op- 

erator can then pull the module 

containing the flaw and plug in a 
replacement—all in a matter of min- 

utes. Previously, it took hours, even 

days, to get a nuclear reactor back into operation. 
But this is merely the spectacular phase. More mun- 
dane, but more to the point in reducing reactor down 
time, is the simple fact that malfunctions are so rare. 


We achieve a unique degree of reliability through 
100% use of transistors and key-point use of solid- 
state relays. In addition to reliability, solid-state cir- 
cuits give greater protection against shock and vibra- 
tion, need less power, produce a 
much more compact unit. And, most 
importantly, we reach a new plateau 
in fail-safe operation. 
Right now, Stromberg-Carlson con- 
trol systems are used with Detroit 
Edison’s Enrico Fermi reactor... 
and will handle the Army’s Ice Cap 
reactor —a portable, skid-mounted 
unit that will feed power to a Dew 
Line station in Greenland. 
Stromberg-Carlson systems provide 
instrumentation throughout a reac- 
tor’s entire operating range, from 
the moment of start-up. An overlap 
of two decades in the source, intermediate and power 
ranges assures continuous monitoring. Light and 
compact, these systems can control marine, portable, 
research, or commercial reactors. 


STROMBERG -CARLSON 
aocivision or GENBRAL DYNAMICS 


1400 N. GOODMAN STREET / ROCHESTER 3,N.Y. 
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VERTOL 76 tilt-wing VTOL research aircraft, powered by single Lycoming T53 free-turbine engine, was evaluated by NASA pilots 
during one-year program of flight tests. Changes made in configuration by NASA included extra dorsal and ventral fin area, and closed 


rear fuselage. 


Wing position is shown set for short takeoff and landing performance 


provide visual qualitative indication of airflow patterns. 


Vertol 76 Enters Modification Program 


By David A. Anderton 


Morton, Pa.—Vertol Model 76 tilt 
wing VTOL, which completed flight 
evaluation last month, now enters a 
modification program reflecting state 
of-the-art improvements in control and 
performance characteristics 

Planned changes are in negotiation 
on proposal stages between Verto] Di 
vision of Boeing Airplane Co. and the 
U. S. Army, sponsor of the Model 
project. These changes originated dur- 
ing the three-year flight-testing of the 
research vehicle, aimed at proving the 
concepts of the tilt-wing design in the 
quickest and cheapest way possible 

Modifications are minor; they will 
be made in stages and may or may not 
stay on the aircraft. They are slated to 
include 





Vertol 76 
Weights and Dimensions 
3,200 Ib. 
2,500 Ib. 
24 ft. 11 in. 
26 ft. 5 in. 
10 ft. O in. 
9 ft. 6 in. 
2 ft. 0 in. 
110 sq. ft. 
NACA 4415 (modified) 


Gross weight 
Weight empty 
Wing span 
Length . 
Height 
Rotor-prop diameter. . . 
Tail fan diameter 
Wing area 
Wing airfoil 











56 


e Split ailerons divided in a spanwis« 
sense, for more-powerful vaw control 
when the wing is tilted 

e Simplified cyclic control around the 
pitch axis 

¢ Full-span ailerons to improve lateral 
ontrol during airplane-phase flights of 
the Model 76 

¢ Two-segment flap to increase both ef 
fective wing area and available maxi- 
mum lift coefficient. 


Variety of Changes 


Already a different-looking configura 
tion from what it was when its flying 
started, the Vertol 76 shows a variety 
of changes made by the company and 
by technicians of the National Aero 
nautics and Space Administration. Ver 
tol installed a ground-level Martin-Baker 
ejection seat for the pilot after early 
flight-testing was under way, and 
changed the windshield—a Bell heli 
copter bubble—to fit the form of the 
seat. NASA added extra dorsal and 
ventral fin area and closed the sides 
of the open-truss fuselage. 

Most recent of the NASA changes 
was a droop-snoot leading edge worked 
up from balsa wood and glass fiber 
cloth. This was intended to be a quick 
and-dirty fix for loss of roll stability in a 
reduced power descent with the tilt 
wing set at angles approximating 30 deg 
As the slipstream velocity dropped, the 
wing angle of attack increased, and the 


Wool tufts taped to vertical tail and wing surfaces 


surface approached a stalled condition, 
making much more work for the pilot 
Vertol was considering fixed slots on 
the wing as a cure, but NASA found the 
simpler leading-edge modification ade- 
quate 

NASA's evaluation work with the 
done on behalf of the Army 
no evaluation pilots of its 
At that 


design 
which ha 


own, ended early last month 





VTOL Future 


Biggest future market for VTOL air 
craft is the executive and business air 
craft field, says W. Z. Stepniewski, Ver 
tol’s chief of research. 

Speed range of such aircraft, better 
than that of the helicopter but below 
that of long-range transports, makes it 
fit the short-haul Takeoff and 
landing performance enables the VTOL 
craft to work out of helicopter-sized 
fields, and its noise level—between that 
of a light airplane and a helicopter of 
comparable powers—adds to its attractive- 


runs. 


ness for operations in urban areas. 

Vertol 76 represents one basic concept 
which can be expanded into such an 
economical and safe transport, Step- 
niewski says. Its place lies above helicop- 
ters and compound aircraft where range 
and speed are more important than hov- 
ering efficiency. 
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VERTOL 76 in low-speed forward flight regime shows its early configuration bef ompany and NASA changes. 


time the Vertol 76 had a total of 


50 hr. flight time. of which 20 wer 
under the NASA program. The ai 
frame, subjected to considerable stati 
and dynamic ground testing before it 
ever flew, now has a total between 600 
and 800 hr. time 

Eleven pilots with cither fixed-wing 
or helicopter experience, or both, have 
flown the tilt-wing design, and have 
made the conversion to type in a matter 
of minute One pilot started his con 
version tramimng with an “STOL take 
off’—a short takeoff with the wing in 
tilted position. None of the pilots ha 


reported a rouble making the 


Basically a Testbed 


Iiving the Model 76 combines fixed 
ving and helicopter skills, and requires 
i cockpit layout tailored to this com 
bined requirement The basic vehicle ts 

designed for the sole purpos« 
of proving the tilt-wing scheme, and 
consequently is a simplified airframe 


engine coml 


mnation 

The tilt-ewing consists of a conven 
tional wing of reasonable areca, mounted 
so that its incidence can be varied 
through 90 deg. with respect to the 
fuselage center line l'wo rotor-propel 
lers are mounted in fairings on the wing 
fixed to move with the wing 

A single Lycoming [53 tree-turbine 
ngine drives the  rotor-propellers 
through shafting to provide thrust 
which can be vectored to produce com 
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binations between all thr nstalled to handle control during flight 
lift if the Model 76 as an airplane; the 
Power ipplied to a pa fans control the pitch and the yaw 

it the tail, one mounted t f the vehicle during vertical or low- 
motion and ther to con peed flight regimes. Roll control in 
yw-speed flight is done with differential 


the testbed aircraft to get off the 


SHORT TAKEOFF performance of Vertol 76 enables 
ground with a run of about two fuselage lengths. Variable wing position allows anything 


from vertical liftoff to normal takeoff run along a paved runway surface. 





ol U) i iel- mt igo l-): 
Tam ial-meteled deli 


As a result of development by the 
Magnavox Company in conjunction with 
the Navy Department, every Chance 
Vought F8U-2N Crusader Fighter Pilot 
sees the target ata glance day or night, 
in any kind of weather. 

Here are the eyes of a modern we ipons 


system ...a component that delivers 


the range, weight and reliability so abso- 
lutely necessary to successful 
operations. 

This airborne radar 
of many systems which have 


being designed and produ itisfy 
the tactical require ment the military AIRBORNE FIRE CONTROL RADAR 
services in the fields of Communications, 

Airborne Radar, ASW, Navigation, Fus- 

ing and Data Handling. 


MISSILES 


COMMUNICATIONS DATA HANDLING 


THE MAGNAVOX CO. « DEPT. 302 © Government and Indust Division FORT WAYNE, IND. 








collective pitch on the rotor-props. 

Cockpit layout resembles a conven- 
tional helicopter position, with cyclic 
stick mounted in the center, collective 
pitch lever at the pilot's left, and rud- 
der pedals. Wing tilt is controlled with 
a thumb switch on top of the cyclic 
stick, like a standard trim switch. Push- 
ing the switch forward drops the nose 
of the wing toward the zero-incidence 
position, and pulling back on the switch 
raises the wing toward the vertical 

Full transition from horizontal wing 
position to vertical takes a minimum of 
about 10 sec 


Control System 

Control system operates through 
three phases in three different wavs 
© Hovering phase, with vertical motion 
controlled by collective pitch of the 
main rotor-propellers. In this configu- 
ration, which uses the wing tilted ver- 
tically and therefore places the rotor- 
props in a horizontal plane, roll control 
comes from differential collective pitch 
imposed on the rotor-props by lateral 
motion of the cyclic stick. Reversed 
aileron deflection, initiated by the lat- 
cral motion of the stick, balances out 
the yawing moment created by differen- 
tial slipstream velocity on the tilted 
wing. Pitch and vaw control comes 
from blade angle changes on the appro- 
priate fans, initiated by the fore-and-aft 
motion of the cyclic stick in pitch and 
the rudder pedals in yaw 
¢ Conversion phase, which occurs be- 
tween the hovering attitude and the 
time the aircraft is airborne on wing 
lift alone. The differential collective 
pitch fades out in favor of aileron power. 
which reverses itself from the hovering 
sense and acts normally. Yaw and pitch 
controls remain in the fans, with aero 
dynamic surfaces becoming increasingly 
effective as forward speed increases 
¢ Airplane phase when the aircraft is 
fully wing-borne. The collective pitch 
‘ever becomes a propeller pitch change 
lever in forward flight, roll control is 
solely on the ailerons, and pitch and 
vaw come from both fans and aero- 
lynamic surfaces 
Flying Routine 

After completing the prestart check 
list, the pilot starts the engine and se- 
lects the engine speed. When the en- 
gine is up to speed and he has checked 
the instrumentation, he runs the wing 
up to the vertical position, increases 
the collective pitch on both the rotor- 
props and the Model 76 rises vertically 

He starts transition with the thumb 
switch, pressing it forward to drop the 
nose of the wing. The rate of change 
is proportional to the deflection of the 
switch. As the nose drops, and the air- 
craft begins to fly forward, the control 
linkages are automatically modified, so 
that differential collective pitch fades 
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PRECISION 
LINEAR 


| For accurate, reliable acceleration measurement,,., 


5 


ACCELEROMETERS 


are rugged 
and right! 


Pacific's family of accelerometers are 
designed, developed and tested to meet 
almost any acceleration measurement 
requirement. Their custom design pro- 
vides excellent reliability and accuracy 
for many critical applications — com- 
bining features of lightness with high 
precision characteristics. 


To save you time and money, many of 
Pacific’s accelerometers can be incorpo- 
rated into your own designs at an early 
stage. 


Each of the basic models illustrated at 
the right is representative of a series of 
similar units which vary only in output 
characteristics. They are available and 
were developed to satisfy a special re- 
quirement but can now be cor red as 
standard production items... pletely 
tooled, qualified, proved in actual use 


...ready for immediate order 


For complete information on a Pacific 
accelerometer designed to your own re- 
quirements... or on a modification of 
these units, WRITE TODAY. The engi- 
neering skill and creative ability of 
Pacific Scientific are at your servic 


Series 4205 


Smaliest and newest addition to 
Pacific's line—it delivers 2% accuracy 
over a — 10 to +-306 range. Features 
silicon fluid damping for unsurpassed 
shock and vibration immunity 

Overall size 1.1°W x 1.5°L x .8”D. 
Potentiometer pick-off. 


Series 4206 


For increased Accuracy to 1% or less 
under rugged environmenta! conditions. 
Originally designed for use in an 
anti-missile missile, this unit features 
temperature compensated damping 
mechanism using silicon fluid 


Series 4201 


Light and little... 

This miniature 
accelerometer is a 
versatile, high production 
instrument with unusual 
flexibility of design 

and performance 
characteristics. Main- 
tains accurate signals 
thru tong service life 
Potentiometer pick-off. 


PACIFIC SCIENTIFIC COMPANY 


P.O. Box 22019, Los Angeles 22, California 
San Francisco ¢ Seattle « San Diego 
Portiand « Denver ¢ Arlington, Texas 


Representatives: EasternU-S.: Airsupply-AeroCo. 
Canada: Garrett Mfg. Ltd. 
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LORAL: Plotting both approaches to 


state of the art with faster airborne computers, multi- 


AIRBORNE: Our experience designing and pro- 
ducing anti-submarine warfare systems dates back to 
when submarines were chiefly a threat to fleets and 
shipping. With the advent of the missile submarine 
...with ranges and speeds greatly increased...we 
have applied our knowledge to developing much 


more sophisticated systems. We have extended the 


target plotting equipments, aircraft position and 
heading displays, higher-accuracy and higher-speed 
visual display equipment; all with constantly increas- 
ing degrees of miniaturization and modularization. 

Today, our ASW gear is flying on virtually every 
type of patrol aircraft. And tomorrow?.., 


Expertness in Systems Management through Experience in Systems R & D for Anti- 


Submari! 


ne Warfare, Passive Surveillance, Electronic Countermeasures, Penetration 


Aids, Navigation, Reconnaissance, Early Warning, and related areas of defense, 


Soprten/ of Int 





the anti-submarine problem 


SEABORNE: Present research includes thorough tional, target plotting and computing equipments 
investigation of the aspects of seaborne ASW. “Sea- capable of handling many tracks and targets simul- 
borne” is a very large term, and we mean every area taneously suse of the high speed projected for 
of it: undersea, surface ship, hydrofoil. Useful in the hydro! hicle, the entire tactical system must 
submarines themselves are some of the navigational have instantaneous response and great accuracy, the 
that for aircraft. -~@— These are a few re- 


equipments we have designed. For cruisers and de- same as 
that will result in new systems here 


stroyers, advanced computing and plotting systems search pri 
are proposed. And for hydrofoils, which are anal- ... where the key letters in “hardware” are “R” and 
ogous to low-flying aircraft, we are studying a com- “D." If y 1 senior scientist or engineer with 
plete adaptation of our operational airborne ASW interests ir tting other approaches to ASW, write 


weapons system. This will be comprised of naviga- LORAL Electronics Corporation, New York 72, N. Y. 


Regional Engineering Offices: Boston, Massachusetts; Dayton, Ohio; Tustin, Calif Washington, D. C, 





In early 1960, American craft pierced the North Pole in two elements. Fathoms below solid ice, the USS Sargo 
probed unerringly to ‘90 North’’; miles above, a GAM-77 missile on a B-52 pinpointed the featureless goal. Both 


used Inertial Navigation systems by Autonetics — where today’s results pave the way for tomorrow's breakthroughs. 


Electromechanical Systems by A u t '@) n a3 I Cc Ss a Division of North American Aviation 
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Canopy Shelters F-105D Technicians 


Canopy of corrugated glass fiber shelters technicians at Republic Aircraft’s Farm 
N. Y. plant as they test electronic systems of the F-105D fighter-bomber 
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HIGH PUMP RELIABILITY 
IN SEVERE ENVIRONMENTS 


e» Engineers concerned with drives, 
auxiliary power sources, gear boxes 
and various transmission design prob- 
lems involving pressure lubrication 
have found Gerotor type pumps ex- 
tremely useful in their attempts to 
hold weight down and achieve maxi- 
mum compactness with high service 
reliability. 


» The Gerotor is a form of internal 
gear pump consisting of only two mov- 
ing parts: an inner toothed element 
and an outer, meshing toothed ele- 
ment. The inner element has one less 
tooth than the outer and the “missing 
tooth” provides a 
chamber to move 
the fluid from the 
inlet port to the 
outlet. (See Figure 
1). Pump capacity 
is measured by the 
volume of the 
“missing tooth” 
multiplied by the 
number of driver 
Fig. 1 teeth and RPM. 


> Low relative speed and closely held 
clearances between the two Gerotor 
elements mean high mechanical effi- 
ciency is maintained. 


» Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance at 
high altitude. 


» Engineers find 
the Gerotor pump 
most attractive 
because there are 
several conven- 
ient variables that 
can be adjusted to 
meet the applica- 
tion requlre- 
ments: Gerotor 
diameter which Muitiple Element Lube 
governs the area and Scavenge Pump 

of the pumping chamber, Gerotor 
thickness, which, taken with area, de- 
termines unit volume per revolution 
and RPM. Thus, it is possible to vary 
the diameter, length and speed of the 
pump elements to secure wanted ca- 
pacity. In addition, the porting of this 
type of pump is completely flexible in 
location, making for ease of fitting 
adaptability to the available space 
and geometry of the engine structure. 


& Technical data is available and your 


imquiry Ww mt ted. Write: 


W.H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling “achine 
“the miller that uses its head”’. 


48 WOERD AVE., WALTHAM 54, MASS. 
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“ Designs Assembly Savings lato 
Critical Minrarure/Instrument Boll Bearings / 








Helping customers simplify instrument assembly is a replaced this assembly with a special N/D double row 
specialty of the N/D engineering group. How? Through high precision instrument ball bearing with integral 
creative Miniature/Instrument ball bearing application outer race guide roller and shaft mounted with a 
and design. Often, a new ball bearing design will pro- nut. This one recommendation produced cost savings 
duce assembly savings in excess of its additional costs of over 400%! In turn, the customer was able to reduce 
Integral ball bearings, too, very often cut down difficult the potentiometer selling price to the government 
and costly hand assembly of shaft and parts. What's more, the New Departure Instrument Ball Bear 





ings improved potentiometer reliability! 





A timely example of N/D customer assembly savings 







can be seen in Nike Ajax and Hercules missile ground You can look to minimum assembly costs and unsur 
support. Here, special N/D Instrument ball bearings are passed reliability. Include an N/D Miniature/Instrument 
now used in precision potentiometers. New Departure Bearing Specialist in your early design level discussions 
engineers recommended eliminating two single row For immediate information or assistance, call or write 
instrument bearings, mounted in duplex and requiring Department L.S., New Departure Division, General 
precision spacer and separate guide roller. They Motors Corporation, Bristol, Connecticut 
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proved reliability you can build around 


XH-16, an HUP tail oleo for the Model 
76 main landing gear, and miscellan- 
cous H-21 parts all contributed to the 
design. Parsons did the rotor-propeller 
blades because of their long and specific 
experience in that line, and Gleason did 
the gearing. Everything else was done 
it Verto] 

Leonard LaVassar, Vertol’s pilot for 
the Model 76 tests, started the flight 
phase of the program with a short 
hovering run Aug. 13, 1957. After a 
few modifications required by the be- 
havior of the aircraft during taxi runs 
and the hovering phase of flight, LaVas 
sar made the first flight in an airplane 
configuration Jan. 7, 1958, in which 
the Vertol 76 took off and landed on 
a runway in the conventional manner 


First Conversion 


First conversion from hovering to 
wing-borne flight took place on July 15, 
1955, and to the watching Vertol en 
gincers, this was the final proof of the 
program. From there on, the jobs were 
those of refinement and final develop 
ment; the concept had been proven 

Company tests were finished Sept 
23, 1959, and the plane was sent to 
NASA for its evaluation which ended 
late in September this vear 

“We've spent a million and a half 
dollars to prove the concept,” said 
Dancik. “It took us about three years, 
which about half a million dollars 
per year to keep the program going 
I think it's a good return for the 
money.” 

Both Dancik and Stepniewski point 
uit that half a million dollars goes a 
long way on a project of this sort. The 
Vertol team had been able to design 
ind build a test vehicle within a time 
span of less than a vear and at a low 
project cost. Further, the over-all pro 
gram included parallel test and develop 
ment work on the rotor-propellers and 
m free-flight and wind-tunnel models, 
ind phased in continual changes or 
modifications that represented know! 
dge acquired along the way either at 
Vertol or clsewhere in the over-all 
VTOL/STOL programs. 


Army's Move 


Both engineers point out that cur- 
rently there is a lull in the program 
We're finished except for these minor 
changes,” says Stepniewski. “Now we've 
got to wait for the Army to make the 
next step.” 

The next step probably will be a 
study of NASA's evaluation of the 
Vertol 76 and other projects, hope- 
fully followed by further development 
contracts for operational vehicles de- 
signed to a mission requirement. But 
much depends on the vagaries of budg- 
cting for development work, and Vertol 
is not alone in wondering which way 
the trends will head. 
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Propellant Briefs from 
Callery Chemical Company 


Diborane: Fuel for Rockets, Ramjets, Turbojets—Diborane 
(B,H,) is available in development quantities on a commercial 
basis and will be produced in tonnage quantities as the basic 
building block for pentaborane at the Callery-operated, govern- 
ment-owned Muskogee, Oklahoma plant. 

Development quantities of up to four pounds are shipped 
from Callery, Pa. Insulating techniques used for shipment and 
storage insure maximum stability. 


Write for technical bulletin C-202 and handling bulletin C-201. 


Triethylborane: Effective Igniter and Fuel—Triethylborane 
(C,H,),B is a fuel for ramjets and is used as an igniter for 
rocket and turbojet engines. 

Write for TEB technical bulletin C-310, and TEB handling 
bulletin C-311. 


Nitronium Perchlorate: (NO,CIO,) a solid oxidizer, is prov- 
ing useful in various rocket system applications. Not shock sensi- 


tive when pure. 


Write for bulletin C-1200. 


Pentaborane (B.H,): New Fuel for Air Force—Potential 
of pentaborane as a fuel is illustrated by its high heat of com- 
bustion of 29,000 Btu/Ib. and its high specific impulse. T. O. 
Dobbins in WADC TR 59-757 reports the following shifting 
equilibrium impulses for pentaborane: 


Oxidizer Isp 1000/14.7 Psia. Isp 1000/.2 Psia. 


OF, 367 466 
F, 360 460 
O, 327 421 
NF, 326 413 
HO, 316 399 
ClO,F 306 391 
N,O, 306 390 








Write for bulletin—Pentaborane C-3100. 


For information or technical service: write Defense Products Dept., 
Callery Chemical Company, P.O. Box 11145, Pittsburgh 37, Pa. 
TWX Evans City, Pa. 136 + Phone Evans City 3510 





Benjamin S., Yaffe 

Product Manager 

Fuels and Propellants 
Callery Chemical Company 
Callery, Pennsyltvania 














Grumman A2F-1 Intruder, a carrier-based low-level attack bomber capable of holding Mach .9 at sea level, is equipped with brazed 


honeycomb stainless steel speed brakes mounted behind jet exhausts. A2F-1 is powered by two Pratt & Whitney J52-P6 turbojets. 


Adjustable Tailpipes on A2F-1 Give STOL Effect 


A2F-1 has been stalled, clean, at 125 kt.; with power on, gear and flaps down aircraft has stalled at 80 kt. Adjustable tailpipes, manu- 
factured by Ryan, are mounted 7 deg. down from wing chord line and can be lowered 23 deg. more to provide STOL effect on takeoff. 
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Side-by-side two-place Intruder above carries four 300-gal. auxiliary fuel tanks mounted on weapons stations for long duration missions. 
A2F-.1 carried three Mk. 84, 2,000 Ib. GP bombs mounted outboard on cach wing and under belly, and two Martin ASM-7 Bullpups. 


AVIATION WEEK, October 24, 1960 








_ "Most dependable 
and accurate 


A[)F | know of 


says Ray Swider, Chief Pilot, 
General Tire and Rubber Company 

























Bendix high-sensitivity ADF 
—best in the toughest going 


Many of the top business aircraft pilots agree—the 
Bendix® DFA-70 Automatic Direction Finder System 
gives them the features they want most in an automatic 
direction finder: High sensitivity combined with pre 
cision tuning assures accurate, dependable bearing infor 
mation, even under adverse weather conditions. Large, 
easy-to-read numerals on control unit take guesswork 
out of channel selection. New flush mounted, magnetic 
type loop antennas reduce static interference . . . eliminate 
drag on aircraft ... provide trouble-free operation. Chief 
Pilot Ray Swider sums it up: ““There’s no substitute for 
an ADF system that can be quickly tuned and gives good 
bearing information, particularly when things get busy 
up in the cockpit.” 

If you’re considering the purchase of an ADF system, 
it will pay you to talk to your local Bendix dealer about 
the DFA-70. For further information, or for the name of 
your closest dealer, contact Bendix Radio Division, 
Avionics Group, Baltimore 4, Maryland. 


Bendix Radio Division 


AVIONICS GROUP «© BALTIMORE 4, MARYLAND 


EXPORT SALES & SERVICE: Bendix International, 205 E. 42nd Street, New York 17, N.Y. 
SOUTHWEST: Bendix Radio Division, 2505 Mockingbird Lane, Dollas 35, Texas 

WEST COAST: Bendix Radio Division, 10500 Magnolia Boulevard, N. Hollywood, Collif, 
CANADA: Computing Devices of Canada, Ud., Box 508, Ottawa 4, Ontario 


NASA ReportsConfirm 
75,000 ft. U-2 Altitude | Oe gee dee 


Washington—National Aeronautics — The Cram Onest 
and Space Administration reports now ground support trailer is 
officially concede that the Lockheed U-2 | shown below. 
iircraft flew at a top altitude of 75,000 | 
ft. rather than 55,000 ft. during weather 
flights over Europe, Turkey, Japan and 
the U.S. from 1956 to 1958 

Three reports on these weather 
flights publhshed by NASA and _ its 
predecessor, the National Advisory 
Committee for Acronautics, in 1957 
ind 1959 indicated that atmospheric 
turbulence measurements were made in 
these areas at altitudes of 20,000 to 55,- 
000 ft. Technical Note D-548, just 
published by NASA, amends these re- 
ports and adds turbulence data gath- 
cred in the altitude range of 60.000 to 
75,000 ft. on the same series of flights 

New NASA report also describes the 
optimum method of operating the U-2 
Climb to cruise altitude is made rapidly 
it rates varving from 5,000 fpm. to 
2,000 fpm. Angle of attack is held 
constant during cruise, and altitude in 
creases as fucl is burned off. At the end 
of the flight, the descent is made at 
the rate of 2 000 fpm 

Average duration of the weather 
flights was reported by NASA to be 6 
hr. for those made from Del Rio, Tex., 
bout 2.5 hr. for the European opera 
tions and 4 hr. for the other flights 

Total of 315,000 mi. was covered by 


the U-2 on 192 weather flights reported Trailer mounted 


by NASA in TN-D-548. Included in 

this total are 35 flights covering 101, 

154 mi. made over the southern U.S RMC-Lindsay 

from November, 1958 to December 

1959 and not re ported pre iously. Num pressure gauges 

ber of flights listed in the new report 

is being made over Europe, Turkey 

io tins th tn tase ioteh seemed give fast, dependable systems check 
uuslv. The total number of flight miles 


es hes. adineted, Nemecss, aad i for unerring flight of Green Quail 


now 65,229 mi. higher Presumably 

these miles were logged at altitudes Fast, because they are designed for maximum readability and quick response. 

between 60,000 and 75,000 ft Dependable, because of their simple direct-drive operation and precise 
Results of turbulence studies by the construction. 

U-2 have provided valuable design data The RMC-Lindsay gauge is completely different from the usual pressure 

for the designers of B-70 and super gauge. Instead of the common “C” type bourdon tube, the RMC pressure 

sonic transports element is a helical bourdon coil which offers greater resiliency and longer 
They show accurate cycling life. Instead of the pointer beimg actuated through the usual 

@ Turbulence from 60,000 to 75,000 ft linkages, gears, hair springs and the like, the RMC pointer is attached 

is both less frequent and less sever directly to the end of the helical bourdon pressure element. This eliminates 

than turbulence between the altitudes waver and lag, wear and slippage; provides exceptional resistance to the 

of 20,000 and 40,000 ft destructive effects of vibration, shock and pulsating pressures. 

¢ Aircraft flying between 60,000 and For complete information, write, wire or phone: 

75,000 ft. are in turbulent air less than 

2% of the time. For given values of gust ROCHESTER MFG. CO. OF CALIFORNIA 

velocity, the frequency of gusts at these 1401-4 &. Shamrock Avenue, Monrovia, Cal. 


iltitudes is less than one-tenth that at ROCHESTER MANUFACTURING CO., INC. 
the lower velocities |.C Rockwood Street, Rochester 10, N.Y. 


@One notable exception has been | SHY, 
found to these findings. Over Japan the ~ ss | 
iir from 40,000 to 60,000 ft. appears hE DSAY PRES® |) AUGE: 


more turbulent than at lower altitudes. 





AVIATION WEEK, October 24, 1960 








—— IOO_-—— 





20-pound inertial platform 


By a precise balancing exercise, this silent, sleepless 
“pilot” will keep its craft on course as it streaks 
through space. The miniature, all-attitude inertial 
platform detects any pitch, roll or yaw deviations 
and is the heart of a precise navigation system. 

The best news of all concerning this new inertial 
platform is Norden’s success in achieving higher 
accuracy and reliability . . . in a significantly smaller 
package. The unit measures a mere 7% x 9% inches 
and weighs less than 20 pounds. It offers optimum 


state of the art wherever stabilized spatial reference 
is required. This engineering accomplishment once 
again underscores Norden’s capability in the fields 
of digital computing, gyro design and application, 
reliability techniques, and precision manufacturing. 
And it is a demonstration of the Norden philosophy 
at work .. . to extend man’s capabilities. 

Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 
UNITED AIRCRAFT CORPORATION 





STAMFORD, CONNECTICUT 











WIND TUNNEL MODEL (left) is currently being modified to the configuration of the display model at right. Chance Vought’s V/STOL 
logistic transport, capable of carrying 20 soldiers, would have articulated wing flaps to divert airflow downward for vertical or short takeoff 


and landing. Wind tunnel model has powered fans and flaps. 


Chance Vought Studies V/STOL Design 


By Erwin J. Bulban 


Dallas, Tex.—Chance Vought Air 
raft, Inc., could fly the prototype of a 
vertical or short takeoff and landing 
logistic transport capable of flying 400 
kt. and having a ferry range of more 
than 3,000 mi. in two years from design 


go-ahead using currently available hard- 
ware and state-of-the-art knowledge, the 
ompany reports 

Chance Vought engineers have been 
studying V/STOL transport problems 
here for the past two years, using com- 
pany funds, and have developed a a 

{ 


pulsion and control system utilizing four 
Pratt & Whitney J60 turbines driving 
ducted fans 


Design Concept 

Their concept is termed ADAM, for 
uir deflection and modulation. As de- 
signed and tested here—both in outdoor 
testbed rigs and in the company’s low- 
speed wind tunnel—the fan duct, wing, 
power generation and transmission and 
control system are integrated in a single 
package to generate both lift and 
forward propulsion. The four fans are 
irranged side by side in pairs on either 
side of the fuselage; their axes are 
parallel to the line of flight. 

The propulsion system is a non-con- 
centric turbofan design, two J60s 
mounted above paired fans. The fan 
drive turbine for each engine is not in- 
tegral with the engine but is remotely 
Compressed gas from each en- 
gine flows aft through an intercon- 
nected hot gas duct and drives a turbine 
it its aft end. A crossflow connection 
between the pairs of ducts on both 
ides of the airplane can be used to 
equalize engine thrust to the four tur- 


sited 
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TESTBED RIG of Chance Vought’s ADAM V/STOL propulsion and lift system has been 
built outdoors for large-scale tests of the system, including duct entry shapes. This scale 
model represents one complete power system. The large pod represents two Pratt & Whit- 


ney J60 turbojets which would drive the two turbofans. 








bin ent of tanlure of anv of thi 
engines 

Rotation of each turbine causes rota 
tion of the fan coupled to the turbine 
by a common shaft Ambient air is 
drawn into the fan duct and vented 
through nozzle at high velocity t 


furnish thr for both vertical and 
, 





iornzontal 





\ vanable exit nozzle in each fan 
luct is used for transition between 
tical and horizontal flight Airflow 
m both fans of cach pair merges into 
cam m the duct and exit 


+ 


ingular nozzle at the tra 


duct 


A pair weighs 0.73 grams; they are .380 
square; there are 12 gold-plated beryllium 
copper contacts on .075 centers: this is 
Micro Mod, AMPHENOL’s new connector 
family for modular circuitries! 
CABLE TO BOARD 
Available in two constructions, Micro Mod ~ <5 ee 
can be used with module (“or stick”) circuits - #1 y) 
or in cable plug applications--wherever —— me 
TO CABLE 


. 


micro-miniaturization must be combined CABLE 
with outstanding reliability. ie 


96-4 plug is used with 96-3 receptacle; the <<b> 
= MI * a 
latter is supplied less contacts—the module — < we 
~ . a 2 
leads are used to form the female contacts > 
96-2 plug is supplied with a polarizing BOARD TO BOARD 
key assembly, mates with 96-1 receptacle. 





lhe ADAM 
Micro Mod. Micro Min (19 and 38 J { mh 
contacts) and Micro Edge (15 contact . ha a ? t rt 
P.C. receptacle ) are available now ~ 
for your evaluation. Write for 


information and cataloging. MODULAR PACKAGES 


PHENOD) connector vivision 


1830 South 54th Aven _- Chicago 50 Illino S 


A mphenol-Borg Electronics Corporation 





ADAM propulsion and control systems are shown in cutaway drawing. Variable exit nozzle 
in each fan duct is used for transition between vertical and horizontal flight. 


rently being completed. Wind tunnel 
tests of an airplane model equipped 
with powered fans and flaps are cur- 
rently being made to further investigate 
acrodynamic characteristics 

Control characteristics and require- 
ments and pilot display programs will 
be handled by a flight simulator using 
data obtained from the propulsion and 
control pod and powered model studies 
Chance Vought expects to complete 
tests on its ADAM concept carly next 
year 


Belgium, W. Germany 

Sign Logistics Pact 
Bonn—l'inal papers for establishment 

of a “rear-area”” West German logistics 


support depot in the Belgian province of 
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Link Builds B-58 Simulator 


Vertical movements of the Convair B-58 Hustler due to pitch changes at high 


ngle of 


atiwck attitudes have been incorporated in a cockpit simulator by Link Division of 


General Precision, Inc., for Convair. 
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Link reproduced the B-58’s vertical mov 
characteristics by placing the cockpit simulator on a hydraulic forklift. Thus, the 
can be accelerated up and down through a 25 in. plane and, simultaneously, its pit 
can be varied. The vertical movement and the pitch also can be operated indeps 


ment 
ckpit 
ingle 


lently 





THIS IS THE WAY WE 


"Qualify for 
Quality" 


BE A PIONEER: Be sure 
TMI methods pace the 
technological advance of the 
metalworking industry. Never 
get caught in a “trying to 

catch up” position when serving 
quality-minded customers. 


CHOOSE EXPERIENCE 
WISELY: In men, equipment 
and methods . . . be highly 
selective. Have the planning 
courage and the long range 
strength to accumulate quality 
experience and reject 
good-enough practices. 


THINK FIRST of our 
customers. As we increase the 
quality of our customers’ 
products, we insure the ability 
of our own trademark to 
grow in its quality stature 


NEVER COMPROMISE 
quality standards nor dare to 
assume that those standards 
are static. Our success in the 
cold drawing of small diameter 
stainless and exotic alloy 
tubing depends on our ability 
to lead in the quality field. 


J wnen YOUR KEY 
PEOPLE RECOMMEND 
TMi TUBING THESE RULES 
FOR QUALITY WORK 
FOR YOU FULL TIME. 
COCO OSG OS 
: ; ie, 
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TUBE METHODS INC. 


METALLURGISTS «ENGINEERS « MANUFACTURERS 
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Instrumental in your future... 8: 


BECKMAN INSTRUMENTS, INC. 
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PULSED ruby optical maser, which produces high-intensity beam of coherent light, has application for space vehicle communications 


and may also open up a vast new spectrum for earth communications. Device at left wa 
ing at right shows that optioal maser is extremely simple, consisting of a thin rod of sy 


by pulses of light produced by helical flash tube. Output beam is 0.1 deg. wide ore 


Optical Maser’s Space Potential Probed 


By Philip J. Klass 

New York—Be!! Telephone Labora 
ines experiments have revealed that an 
ptical maser exhibits relaxation oscil 

r effect vith coherent light being 
bursts 
i smooth pulse is had 
Hughes 
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WHEN OPTICAL MASER’S ruby rod is il 
luminated by green or white light (contain- 
ing green), chromium atoms in the ruby 
absorb energy, rise to highest energy level. 
Atoms then rapidly drop to intermediate 
(mestable) level after which they slowly re- 
turn to slowest level giving off red light, 
called spontaneous emission. 
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developed by Bell Telephone Laboratories. Draw- 
nthetic ruby, silvered at either end, which is excited 
intense than sun. 


vere not reported at the time of their 
nnouncement several months ago 

The ruby emploved in the optical 
iaser is crystalline aluminum oxide, in 
vhich a small fraction of the aluminum 
toms are replaced by chromium atoms 
Normally the chromium atoms, which 
produce the optical maser effect, are at 
their lowest energy which is 
table unless the atom is excited 

If, however, the ruby’s chromium 
toms are exposed to green light of the 
sroper wavelength, or white light which 
tains green along with other colors, 
ie chromium atoms are excited, ab- 
trbing energy from the green light, 
nd thev will be raised to a high energy 
} } 


level, on 


+} 


Cl 

This high energy level is an unstable 
ne, and the atoms quickly fall back to 
n intermediate energy level, emitting 
ergy in the form of red light in tl 


the 
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SILVER COATING at each end of ruby rod 
causes spontaneous emission light to be re- 
flected back and forth, which causes atoms 
it mestable level to cascade down to lowest 
level, producing intense red light which 
passes through thin coatings at each end 
of the rod, giving coherent beam. 
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Will The Mission 
Succeed ? 


Ask... 


ATS 


(Dynamic Accuracy Test System) 





Flight-line checkout by DATS (Dynamic Accu- 
racy Test System) tells the interceptor com- 
mander whether his aircraft and weapon control 
systems are completely ready for a successful 
mission. As a result of field evaluation tests, 
showing the effectiveness of DATS in improv- 
ing weapon control performance, RCA has 
been awarded an Air Force production con- 
tract. Developed by RCA’s Airborne Systems 
Division, Defense Electronic Products, 


Camden, New Jersey, DATS is a new ap- 


proach to the evaluation of system readiness. 


sia Na 


It makes certain that only aircraft with prop- 
erly operating weapon control systems are 
sent on missions. Based on a building-block 
design employing the highest reliability fac- 
tors, a mechanical programming device and 
self-test capability, DATS utilizes a series of 
synthesized attack runs typical of mission 
conditions. DATS could be made applicable 


to many interceptor types of aircraft. 
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COHERENT light beam emitted by Bell Telephone Laboratories pulsed ruby optical maser. 


proce This level is termed the “mes 
table level,” being more stable than the 
high le t less stable than the 


romium atom 
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ump” mor quickl, used 


ments 

On 

lo produce this stimulated emission, — ties of 
both ends of the ruby rod are preciseh to generate 4 
ground parallel and silver coated to pro known source of sucl . 
vide reflecting surfaces. As the few duced by the sun, incande : LONG-LOK - 
hromium atoms at the mestable energ' rescent lamy is incoherent "7 
level begin to drop back to the lowest — packets of light emitted in 
level due to natural causes, the red light random fashion 
they emit in the process (“spontaneous Ihe light emitted by 
emission’’) is effectively trapped within maser consists of packets of 
the ruby rod, being reflected back and are coherent waves, much lik 
forth by the two mirrored ends. sound waves. This coheren 


Stimulated Emission 
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A NEW CONCEPT 
Sm jfey-Y. weve). A's t-te). 


“um +. = 


Now a low cost completely transistorized Scan Conversion unit is available which is capable of: 
©¢@@ TRANSLATION of video information from one scanning mode to another: 
* STORAGE and INTEGRATION of video information 

*¢¢@ Expansion or reduction of bandwidth through TIME—COORDINATE TRANSFORMATION. 
This completely transistorized, versatile system can be readily tailored to your specific needs 
through its plug-in printed circuits. For more information about conversion of radar PPI to TV, 
TV standards conversion or conversion of slow scan narrow band systems to standard TV or 
vice versa, contact GEC today. 


..- advanced electronics at work 


GENERAL ELECTRODYNAMICS CORPORATION 


4430 FOREST LANE *§ GARLANO TEXAS = BROAOWAY @©@+tt6t 





a drop in the emitted light tensity. s ' 3 nao 
When the supply of chromiu 
in the mestable energy level i 
the cycle repeats itself. 
Bell scientists report th 
pulses, or spikes, become 
nounced as the thickness of 
coating at each end of the 
increased and the more nea 
the rod’s geometry The 
tween spikes has been found t 
as the exciting flashbulb inte: 
- creased. Similar phenomena 


Missile Monitor frequencies 


Missile monitor closed-circuit television In subsequent experiment 
camera, Type TE-9-A, is mounted in rugged tuby crystal was immersed 


housing to permit close exposure to rocket nitrogen for cooling, Bell Usts Electrically Heated Rubber 


, 


observed in ruby masers at 


engine blast. The transistorized camera pro. found that the threshold for 
vites 650-line resolution, can be equipped 
with fourlens turret. Device measures 11) 
in. long, 54 in. in diameter. Manufacturer: 
General Electric Communication Products 
Department, Lynchburg, Va. 





vonstrated by arranging two fine, 
pirallel shts in a thick silver coating 
m one end of the ruby rod. The pat 
tern of emerging light showed that light 
from one slit was interfering with that 
from the other, an indication that the 
emitted light was in phase across the 
end of the rod, BTL reports 

The underlying reason why the op 
tical maser generates coherent light is 
not fully understood. It may result 
from the cooperative reaction between 
the spontancous emission light, re 
flected back and forth, and the stimu 
lated atom emission, perhaps resem- 
bling the reaction of a field and electron 
beam in a klystron 

The light emitted by the ruby under 
timulated emission (maser action) is 
much more nearly monochromatic, by 
i factor of 60:1, than light produced by 
spontaneous emission as atoms fall back 
to the lowest level because of natural 


Causes 


Pulsed Output 


BTL scientists have 
theory which may explain the pulsating 
output of the ruby maser’s cmitted 
light. Each of these pulsations, of 
bursts, 1s less than a microsecond long 
ind occurs a few microseconds apart 

This theory holds that when the 
pumping flashtube is illuminated imi 
tially, it builds up a supply of atoms at 
the mestable energy level. As sponta 


dev — " 


neous emission occurs, the intensity of 


hght in the ruby builds up to a point 
where it stimulates the remainder of 
the chromium atoms at the mestable 
level to cascade down to the lowest 
level, producing an intense pulse of 
light. This depopulates the mestable 
region so rapidly that it then requires 
1 short interval for the flashtube to 
pump enough chromium atoms to re- 
place the depleted population, causing 
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periments include: R. J. Coll 
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Schawlow, W. | 
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Controls ice 


B.F.Goodrich fabricates rubber units with 
integral electrical heating elements for 
bonding to complex curves and odd shapes 
as well as flat surfaces. These units control 
ice formation in localized areas such as 
air intakes, cowls, propeller blades and 
spinners. Elements are thin; can be applied 
underneath skin or externally. 


B.EGoodrich 
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AIRCRAFT 


SMOKE DETECTION SYSTEM... 





Pyrrolecior 











Proven by more than 30,006 
aircraft without malfunction 
system represents a giant 
Through light reflection pri 
see” smoke in unguarded 
can reach dangerous proport 
may be connected to one cont 
protection for several differ 
areas with one system. Thi 
assures 100° aircraft smok 


APPROVALS 


The smoke detection systen 
and approved to FAA, TSO, ' 
specifications for “smoke t 
Pyrotector also manufact 
detection systems for en 
protection, certified and apy 
to FAA specifications. Writ 
for complete details. Dept 
DISTRIBUTED BY: Van D 
Aircraft Supplies, Inc. + M 
Airmotive Corporation and 
Pacific Airmotive Corporat 
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rward in the safety of air travel. 


baggage and equipment 


tection 





Pyrolecior 











tmeonronm ate 


ours in airline and corporate 
Pyrotector Smoke Detection 


Pyrotector units actually, 
nd give an alarm before combustion 
As many as six detectors 
unit, providing 


1 sysiem 


Hingham Industrial Center @¢ Hingham, Mass. 
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Cooper Development Division 
to Centralize Operations in Van Nuys 


In the next few months the entire Cooper 
Development Division will move to the 
Van Nuys headquarters of The Marquardt 
Corporation. By concentrating aero/space 
operations in one centralized, fully 
equipped facility, the full capabilities of 
Cooper can be better focused on the tech- 
nological problems facing government, 
industry, and private research groups. 


Cooper Development Division will be in 
direct contact with extensive testing facil- 
ities and the combined experience and 
knowledge of the Power Systems Group 
and the ASTRO Division. Power Systems 
Group maintains an outstanding reputa- 
tion in advanced rocket engine concepts, 
fuels and propellant research, high tem- 
perature materials development and 
experimentation, and advanced manufac- 
turing techniques. A close working rela- 
tion with the ASTRO Division will provide 
a nationally recognized source of basic and 
applied research information as it per- 
tains to CDD’s operations. 


CDD, located in Monrovia, California 
when acquired by Marquardt in 1958, pro- 
vides complete and proven high altitude 
rocket research services. These high alti- 


The Cooper Family of Rockets 





Wid di 


ae & € 2-2 & , 


. ROKSONDE 100 8. BOA 
. ROKSONDE 200 9. TERRIER—ASP 300 
. ASP I 10. ASPAN 150 
. PYTHON 11, COBRA 
. ASP iv 12. ASPAN 300 
. TERRIER—ASP 150 13. KING COBRA 
. ASCAMP 14. DIAMONDBACK 
15. STARSEEKER 


tude or space probe systems are designed 
for wind measurement; meteorological, 
radiation and biological information ; and 
similar military and scientific high altitude 
aero/space programs. 


CDD supplies a complete project service— 
from design, development, and production 
to field testing and data evaluation —for 
rocket research systems. Now with imme- 
diate access to larger testing and manufac- 
turing facilities and directly supported by 
Marquardt’s more than fifteen years of 
comprehensive experience in the propul- 
sion field, CDD can offer their customers 
broader, faster problem solutions on an 
even more competitive cost basis. 


Detailed information covering Cooper’s 
experience, capabilities, products and 
services may be obtained by writing A. B. 
Metsger, Vice President-General Manager, 
Cooper Development Division, The Mar- 


quardt Corporation, 16555 Saticoy Street, 
Van Nuys, California. 


Engineers and scientists experienced in 
aero/space activities are invited to ac- 
juaint themselves with the outstanding 
career opportunities in the field of rocketry 
at The Marquardt Corporation. 


COOPER DEVELOPMENT DIVISION 


A Marquardt 


CORPORATION 
16555 SATICOY STREET, VAN NUYS, CALIFORNIA 


ASTRO @ COOPER DEVELOPMENT DIVISION 
@ OGDEN DIVISION @ POMONA DIVISION 


@ POWER SYSTEMS GR 


CORPORATE OFFICES: VAN NUYS, CALIFORNIA 
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HOT AIR IN-LINE VALVES 


e Sma mpact... lowest weight-to-size ratio 
e Positive, reliable operation—only one moving part 
e Less than .001% leakage 


»st operating teriperature .. from 


65 F. to 850 F 
e Corrosion 
e Meets M 
el 


response 


for complete technical information and app 


VAP-AIR—SPECIALISTS IN AIRCRAFT VAP-AIR THE AERONAUTICAL DIVISION OF 


TEMPERATURE CONTROLS VAPOR HEATING CORPORATION, Dept. 25 
80 East Jackson Bivd., Chicago 4, Ill 


FOR NEARLY 20 YEARS 





4 Please ser 
d a complete e 
maanat Valves. 


of sé oT electron 
amplifie and transistor c¢ 
precise vo tage reg ilation 
nverters, e.ec tro-pneumat ‘ 
electro-mechanical valves, advanced 
in-line pneumatic valves and 
regulators, electric power controllers 
and heat exchange equipment—for ADDRESS 
aircraft, missiles and ground support. 
CITY, ZONE, STATE 





data and graphic information 


USAF Inaugurates matic menege encrypting. S 
Logistics Network enable 


nection with any other for 


inv station to obtain di 
New York—First of five new auto- transmission. ‘Transmission 

matic switching centers for U.S. por be 50 words per second 

tion of Air Force's Combat Logistics The five automatic switching 

Network (ComLogNet), which will en will be located at Norton AF] 

ible network to handle equivalent of McClellan AFB, Calif., | 

100 million words daily, is scheduled for Okla., Gentile AFB, Ohio 
peration next year, with the complete AFB, Md 

ystem operational by carly 1962 


The ComLogNet will link approx: egg = gee 
FILTER CENTER 7~ 


mately 450 air bases, stations, depot — 


ind civilian suppliers. New high-speed Lee 0.0 00 pel 


lata handling and switching centers 








hich will lease them to the Air Force 
System will be able to transmit var 


ported—Genceral Electri 
ichieved a “revolutionary brea 
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ty of signals including digitized voice, in high power! microwave 


Electrostatic Gyro Operates 100 Hr. 


Klectrostatic gyro which employs rotating sphere suspended by an electrostatic { 


evacuated housing has operated successfully for 100 continuous hours, according to G 
Electric Co.'s Light Military Electronics Department which is developing the dey 
Feb. 1, p. 72) for the Air Force. Absence of mechanical contact between rotating 
and housing should reduce wear, make for long life and high reliability. Automat 
equipment provides digital indication from which gyro rotor spin axis relativ: 
mounted support can be determined. Use in satellites or space vehicles where | 
force environments should enhance anticipated low drift rates is principal appli 
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CONSTANT 
PROTECTION 
AGAINST 
IN-FLIGHT 


FAILURE 


DETECTORS 


Metal particles in an engine or 
accessory lubricant ore a proven 
indicator of internal breakdown 
Early detection of this condition is 
being accomplished today, in both 
commercial and military aircraft, 
with Lisle Magnetic Chip Detectors 
A powerful magnet in the Chip De- 
tector attracts any ferrous particles 
that may appear in the lubricant. 
These particles bridge an electri- 
cally insulated gap, completing a 
circuit which activates a light on 
the Flight Engineer’s or Pilot’s in- 
strument ponel. Early detection 
means constant protection against 
in-flight failure 

As an alternative to a permanently 
wired system, Lisle Chip Detectors 
can be ground checked with a con- 
tinuity tester 


Write for Catalog and Samples 


/ ~tir 
a Test 1g 


CORPORATION 
Clarinda, lowa 








Tom Swift and his 
moon rocket 


All was ready. Tom called to Professor 


Damon, ‘‘Let’s start our high energy, liquid 


hydrogen rocket engines!’’ 


The projessor wiped his glasses and agreed. 


Fiction? Only the names have been changed. The 
rocket is really a development of the National Aero- 
nautics and Space Administration, and its name is 
Saturn. Its first stage will develop a thrust of 1.5 
million pounds—twice that of anything the Soviets 
have fired so far. It is designed to take two men 
around the moon and back. 

You can read the full story in McGraw-Hill’s 
AVIATION WEEK and Space Technology, as covered 
by Space Technology Editor, Evert Clark. 

Clark has kept AVIATION WEEK subscribers 
abreast of space developments (U.S. and Soviet) 
long before Sputnik I put the international spotlight 
on space technology. He personally covered launch- 
ings of the Atlas, Titan, Thor, Jupiter, Redstone 


‘Bless my overshoes, let’s!’’ 


and Polaris missiles—and also Explorer satellites, 
Pioneer lunar probes, Pioneer V Venus probe and 
Juno satellites. 

From this extensive background, Clark directed 
preparation of AVIATION WEEK’s first special issue 
on space research in 1958. He has also been respon- 
sible for other special issues on the NASA and the 
Air Force Air Research & Development Command 
and has written extensively on Soviet space develop- 
ments. 

Intimate knowledge of their fields is the stamp of 
all our editors. This grasp of subject matter is an- 
other big reason why more than one million key 
businessmen pay to read McGraw-Hill publications. 

And the advertising that goes in them, too. 
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McGRAW-HILL PUBLISHING COMPANY, INC., 


.. McGraw-Hill 2 
am: Gs 
ZZ TEPEV PEST ETS 


330 WEST 42nd STREET, NEW YORK~86>N>YT 


Evert Clark (left) checks technical details for a story of the 


Saturn with B. R. Tessman, deputy director of the Test 


Division, Marshall Space Flight Center. A space technology 


scientist since 1935 in Germany and the U.S.A., Tessman 
typifies the authorities that McGraw-Hill editors like Clark 


work with in covering a story. Clark himself has covered 
international space meetings in London and Stockholm . 
maintains contact with men like Tessman on space research 
around the world. 








Back protrusion 
less than that 


of NAS a 


Installs t 


required flush 


Minimum clearance 


PRESS NUT 


SPS DAVIS 
... new method of blind fastening 


This new one-piece, one-operation Davis nut is simplicity itself. A true 


blind fastener, it is installed from one side... with one tool... in one 
operation. And unlike riveted plate nuts, it requires only one hole. Thus 
you eliminate extra drilling and peening operations, simplify inventory, 
save assembly time and costs. 


Lightweight, self-locking SPS Davis Press Nuts provide a flush surface 
when installed. Further, their configuration permits installation close to 
corners or flanges...closer than plate nuts. Back protrusion is also 
considerably less than that of NAS 1059 (Fasteners —Blind — High 
Strength) in all sizes and grip lengths, providing additional opportunities 
for miniaturization. 


Reliability? Locking torques of installed SPS Davis Press Nuts meet or 
exceed requirements of MIL-N-25027 for 15 applications. Push-out and 
torque-out values are definitely higher than for plate nuts. Fatigue strength 
of a joint fastened with Davis nuts is twice that of joints utilizing plate 
nuts. And they are designed so that bolt threads are never in shear. 


Made of austenitic stainless with a tensile strength of 125,000 psi, SPS 
Davis Press Nuts are designed for tension and shear bolting to aluminum 
sheet from .040 to .400 inch thick. With countersinking, they can also be 
used in steel and other alloys to Rc 21. Four diameters available: = 10-32, 
14-28, 5¢-24 and %4-24, each in nine grip lengths (.040 inch increments). 
Write Standard Pressed Steel for new Bulletin 2681. Arrcrarr/MISsSsILE 
Division, SPS, JENKINTOWN 3, Pa. « SANTA ANA, CALIF. 


HOW IT WORKS 


Only one hole in the sheet is 
required for Davis Press Nut. 
Diameter should be sufficient 
to accept the nut up to the 
knurling. 


a. 
Forces (arrows) cause preci- 
sion-designed section of nut 
to bellow on side of sheet 
opposite knurl. 





Full pressure imbeds knurled 
collar in face of sheet, swages 
bellowed section against re- 
verse side, providing twist- 
proof grip. 


where reliability replaces probability 


Atlanta, Ga. « Dallas, Tex. « San Diego, Calif. « San Leandro, Calif, « Seattle, Wash, « Tuckahoe, N.Y. e Wichita, Kans. 





is a new klystron which uses multiple 
clectron beams within a single struc- 
ture, capable of producing many times 
more power than conventional klystron, 
the company says. Other tube, called 
the Orthotron, uses crossed-field tech- 
niques to develop sizable power levels 
in the micro-microwave band. GE. has 
ct up anew Superpower Mi rowave 
lube Laboratory to translate new tech- 
niques into operational hardware 


> Nike Zeus Computer Installed— irst 
prototype of target intercept computer 
to be used for guidance of Nike Zeus 
inti:ICBM missile, has been installed 
it the White Sands Missile Range, 
N. M. Computer, built by Remington 
Rand-Univac for Bell Telephone La- 
boratoric ind Western Electnc, is 
illed the “fastest and most reliable 
ground guidance computer so far de- 
loped Computer contaims 175,000 
basic components, employing modular 
nstruction for speedy replacement of 
) faultv umt. Computer uses “twistor” 
memors clements, developed by Bell 
Pelephone Laboratories 


© Solar Cell Costs May Be Cut—Tech- pede , — 
nique developed by Army scientists for RET. 
’ or on-rTreeic 0 c¢) *.* . 

— I mee n ~ omg Ae " lar Samos ] Orbiting V hicle Payload Capsule 
cells, using phosphorus doping of | 

type silicon, may cut st of mak 
cells by increasing yield. New proc test photographic and related equipment,” (AW Oct. 17, p. 28). 





PITOT (AIRSPEED) TUBES 





AERO INSTRUMENT CO. 


5105 DENISON AVE. . CLEVELAND 2, OHIO 


Manufacturers of Electrically - Heated Aireraft Parts Since 1925 
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ng Capsule contains payload of initial Samos orbiting vehicle. It was generally described as 








B.EGoodrich | 


Electrical prop De-icer 
for light twins 
New B.F.Goodrich Electrical Propeller De- 


Icer system is economically available for 
light twin-engine aircraft. FA {-approved 
for Beech 95, Piper Apache and Aztec 

approval pending on Aero Commander, 
Cessna310, Beechcraft D and E-18 and Twin 
Bonanza. Complete kit weighs approxi- 


mately 10 pounds Low power requirements. 


Check vour nearest B.F.Goodrich aviation 
products distributor 


B.EGoodrich 


aviation products 
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can be carried out at considerably lower 
temperatures, reducing the danger of 
damage to the silicon crystal structure 
that exists for conventional boron- 
doped N-type cells 


> Improved guidance system for Air 
Force-Martin Titan was tested in a 5,000 
mi. flight down the Atlantic Missik 
Range recently. The new system permits 
direct radio control of missile roll-axis 
by ground 
lift-off, 
ignition 
preset programmer in the missile. New 


immediately after 
after 


, 
Stage 


station 


instead of second stage 


with first control bv a 
system permits quicker correction of 
Titan for initial 
corrections needed during second stage 


ming errors, reducing 
operahion 


> Improved guidance system for Air 
First transistor capable of operating at 
temperatures above 650F, made from 
silicon carbide, has been developed b 
Westinghouse Electric. New devic 
transistor, which operate 
thvratron tube. Th 
transistors have a powe 


] 
2 unipolar 
somewhat lke a 


silicon carbide 


n of about 60 at room temperature 


Successful fabr 
istor resulted 


ication of a silicon cat 
from deve ip 
techniques for producing x 
with less than on 


10 million parts o 


. : 

tremely pure crystals 
t 

it impurity im 


on rp ind technique fo 





forming the semiconductor junction in 
the extremely hard material. 


> Hughes ixpands Inertial Effort 
Hughes Aircraft Co. is quietly hiring 
engineers and physicists with know 
how in the gyro and accelerometer field, 
with the view of entering the inertial 
components held. The company is a 
second source on the inertial guidance 
system for the Polaris missile, but 
Hugh » buying inertial platform from 
Minneapolis-Honeywell for use with 
its own computer 


> Westinghouse to Power VC-10 Jet- 
liner—Vickers-Armstrongs, Ltd., has or- 
dered a Westinghouse Electric a.c 
generation system, similar to that 
used on Boeing 707, for company’s new 
VC-10 jetliner. The 400 Ib. system sup 
plies 160 kva. of electric power West 
received $425,000 contract 


pow i 


inghouse has 
aircraft 


P Anti-Feedback for Public Address 

Systems—Be! phone Laboratori 

has su sfulls ted an acoustic anti 
which 


to bx 


permits 
operated 

ut familar instability 
lechmque used is to clectncal 


sound gnals 


frequen ot 
ies Detween mucroph mc and 


a frequen shift 








modulator. The shift is almost imper- ¢ Laboratory for Electronics, 
ceptible to listeners but is sufficient to Office of Naval Research contract for 


prevent ringing and other adverse feed- continuing research in ferro tics 

back. Technique allows public address for application to new storag BILLIONTHS 
system to operate at levels six to seven The program goal is a micro t OF A SECOND 
decibels higher than would be other- memory capable of storing 

tion at densities of one milli 

cubic inch 

© Hound Dog Radar Profile Measured— = @ John E. Fast & Co., Chicag 

North American’s Columbus Division 180 contract from North A 

is conducting radar reflectivity measure Autonetics for development a 

ments on a full-scale Hound Dog air- facture of capacitors for use 

to-surface missile in an effort to reduce man inertial guidance system 

its radar detectability. The 43-ft. mis- © Dorsett Electronics Laboratories 

sile is suspended from a }20-ft. high man, Okla., $495,000 award f 


boom and rotated to various flight posi- — vair-Pomona for t lemetr 
tions while its radar reflectivity is for Navy advanced Terrier and Tart The KSC-51 Kerr Cell Camera is the fastest 
. } or high-resolution photographic instrumenta 
MUSSUC prog ims tion camere in existence. This system is 
e Bendix Redio Division, B specific for vitra-high speed phenomenc 
- . =e Effective exposure is os brief os 5 nano 
© Signed on the Dotted Line—Major $750,000 award from Jet | seconds. Optice! shuttering con be synchro 
‘ nized with the experimental phenomenon 
ontract awards recently announced bi Laboratory for one-vears n os eita ¢ aalaeaiel- This tetremenia 
‘ ‘ lode the ] a Ho , etons y tion equipment is of prime interest to the 
ivionics manufacturers include the fol ind operation of Goldston nea nattser on edhe 
working on 


wise possible 


measured 


lowing Station, Calif 
© Eclipse-Pioneer Division, Bendix © General Electric has a $39 : ¢ HYPERVELOCITY SHOCKS 
Corp., Tcterbor N. J., has received Research and Development (¢ e EXPLODING WIRES 
Air Force mtract for XB-70 instru ntract for applied researcl for © EXPLOSIVES 
mentation ystems, im uding vertical mation proc ng, ¢cV iluation e PLASMA 

ile altitude and airspeed instruments io iking as part of ARD( t MHD. 
ind air data computers m and Action Sel 
@ Bulova Research and Developm« nt QI n n Project \S SEND FOR DESCRIPTIVE LITERATURE 


Laboratories, $4.3 million contract from ept. 19 23 >E eftor ted 
Martin for further work on warhead Dp tor de t ol ee ys wae 
rtion of Army Pershing ballistic mis TEAS concepts and tec _ 
ntract bring program tot i] phi ition to future ymbat tion 2612 E FOOTHILL BLVD 
, PASADENA * CAL'FORNIA 
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BOUNDARY LAYER BREAKTHROUGH 





50-ton BLC-130 
lands on 500-foot 
lightplane strips 


At the turn-around point of a 2,000-mile round trip mission, Lockheed’s 
new Boundary Layer Control! C-130 will roll to a stop in 520 feet after 
touchdown. Takeoff is just as remarkable: lift-off in 500 feet—from an 
unprepared field. Stall speed: less than 50 knots. 


The BLC-130 is built on a proved and paid-for airframe design. It adds 
true STOL capability to the other C-130 superiorities established in more 
than three years of Air Force service: fast loading and unloading; rough- 
field takeoff and landing; performance of diverse airfreight/airdrop mis- 
sions at low cost; and direct-to-trouble-spot airlift, such as the recent 
Congo airlift in which C-130s played the maior role. 


A test bed BLC-130 has completed flight tests, clearly demonstrating the 
feasibility of boundary layer contro! on large airplanes. 


LOCKHEED 


GEORGIA DIVISION + MARIETTA, GEORGIA 


*BOUNDARY LAYER CONTROL—High-speed air from pylon-mounted turbojet compres- 
sors is blown over flaps, ailerons, elevator, and rudder —causing airstream to hug the 
surfaces instead of being separated. The energization of surface air gives the BLC-130 
its extraordinarily high lift. 
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1000 in-ibs, + 15° Rotation Rota-Dyne. 
Weight: 21.5 oz. including control vaive. 


























Advanced engineering projects at TAPCO 
offer excellent career opportunities-for 
qualified engineers and scientists. Write 
Technical Employment Manager. 
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ROTA-DYNE’ Ry 


Rotary Proportional Hot Gas Servos and Pneumatic Actuators 
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The Rota-Dyne is a true rotary servo which can @ Integral gas filters 

modulate angular load position over ranges less @ Low weight to torque ratio 

@ Mechanical position feedback 

@ Frequency response within 3 db to 15 cps 

@ Inlet gas temperatures to 2000°F 

@ Tapco supplied liquid or solid gas generators 
@ Low production costs 


than a full revolution. It employs a unique sealing 
technique which is quite simple, but virtually 
leak-proof and highly reliable. Developed in a 
company-sponsored program, Rota-Dyne offers 


these advantages and design features: 
If you would like further information on Rota- 
@ Direct drive of fins, nozzles or other loads Dyne servos, write on your company letterhead. 


@ Low backlash and internal friction Tapco Grou es engineers are available for 
@ Close coupling, little structural feedback consultation at ir convenience. 
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TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


Dept. AW.2-1060, Cleveland 17, Ohio 


DESIGNERS AND MANUFA RS FOR THE AIRCRAFT, MISSILE 
AND SPACE, ORDNANCE AND NUCLEAR INDUSTRIES, 


SROUP EXPORT REF 


Avitron In Mamar 








Certi-Crimp* * A-MP-O-LECTRIC « Plasti-Grip * SOLISTRAND »¢ Plasti-Bond * AMP-O-MATIC * Amplifilm « AM 


+194 


(9461947494819 


MPO WER + DIAMOND GRIP » AMPORTAPOWER « AMP EDGE « Certi-Crimp + A-MP-O-LECTRIC « Plasti-Grip 


_. 0.3. Patent Otfice 


INDUSTRY LEADERS 


BECAUSE IT’S THE CRIMP THAT COUNTS! 


All connectors may look alike but when faced with the 
test of performance contact crimp reliability makes 
them all different. The big difference between other con- 
nectors and the AMPin-cert connector is the snap-in 
design contact attached to the wire by AMP's precision- 
controlled, compression-crimp technique. Twenty years of 
intensified research, development and production stand 
behind the industry-accepted compression technique 
which produced Solistrand®™, Diamond Grip®, Pre-insu- 
lated Diamond Grip®, Plasti-Grip®, Certi-Crimp® and the 


more than 15,000 different AMP circuit termination 
products. This is the common denominator which spells 
out unquestioned reliability in all our products including 
the AMPin-cert connector line. ANOTHER AMP FIRST! 
Now AMP offers tape-fed, automated application of 
AMPin-cert contacts. Production levels of up to 1,500 
terminations per hour can be achieved with standard 
A-MP-O-LECTRIC® machines. Also, the AMPORTAMATIC 
crimping tool is available for tape-fed terminations in 
hard-to-reach locations. 


Visit us at the A.E.S. Show, Los Angeles; Oct. 26, 27 and 28, 1960, Booths 313 to 315. 


ANMIP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are ava able through subsidiary companies in: Australia © Canada 
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* England + France + Holland + Waly « Japan « Mexico « West Germany 
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UNIFORMLY packaged, leadless micro components (AW Sept. 5, p. 90) are inserted into plated through holes of insulative board (left) 
in first step of constructing P. R. Mallory’s Unitized Component Assemblies. Partia ompleted assembly, with masked-on conduc- 
tors connecting components clearly visible, is dipped into container of protective coating (right). Mallory will provide complete circuits 
using the cylindrical micro components and assembled in this fashion. Alternately, it will sell leadless components separately for use in 


buver's own packaging scheme. 








THREE pellet-shaped components made by Mallory are a ceramic capacitor (left), tantalum capacitor (center) and silicon rectifier (right). 
ease shipping and storage and permit high com- 


Uniform component configurations are expected to simplify manufacture and testing 


ponent density pac kaging in complex avionic equipment. 


Uniform Component Packaging Offered 


By Barry Miller 





Los Angceles—llexible, uniform! 
ackaged micromimature component ry ee ae First 
potentially capable of simplifving and ay oN Conductive 
utting the cost of assembling com J, Cotten Pattern 
ponents into complex avionic systems f “oat , 
were detailed he re recently m a series ff 

talks before major svstems makers in 

greater Los Angeles area g Components 

Engineers from P. R. Mallory & Co % 
Inc., descnbed the Indianapolis com 
ponent manufacturer's family of lead 
less, cvlindrically-shaped components 
AW Sept. 5. p. 90), engineering quan 
tities of which ave now available. The 
omponenrs—resitors, capacitors and a 

tificr—are each housed in identically 
haped cvlindrical, or pill-box shaped, 
packages. To round out the line, Mal 
lory intends to prepare inductors and 
to repackage semiconductor diodes and 
transistors in the same format or find 
1 semiconductor manufacturer willing 
to package these components in the 
desired micro format 

Advantages of this uniform com- 
ponent concept for both component _ tective layers. 











CIRCUIT package containing cylindrically shaped components is constructed by inserting 
components in insulative board, selective coating with seal, spray covering with three con- 
ductive layers—the first of which is masked—and then enclosing within two external pro- 
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count them... 


...9 basic types 


temperature-compensated motor-tachometers 


Only at Daystrom's Transicoil Division can 
you find such a splendid array of temperature 
compensated high-accuracy motor-tachometers. 


Here’s the lineup: 

4- and 6-pole in Sizes 8 and 11; 4- and 8-pole in 
Sizes 15 and 18; and a special high-torque 4-pole 
model in Size 18. But this is only the beginning— 
it doesn’t include all the variations in motor wind- 
ings and shaft configurations that we can conjure 
up to meet unusual requirements. 


And what about performance? Let us 
merely assure you that these are the most tem- 
perature stable servo components of their kind 
we’ve ever had the opportunity to test. 


1 i, 
DAYSTROM s INCORPORATED 
a] 


TRANSICOIL DIVISION 


Deviation of Output Voltage vs. Ambient Temperature 


N OF OUTPUT VOLTAGE 





ry 
v 





+4 & a 100 120 a) 
AMBIENT TEMPERATURE C 


%, DEVIATIC 


Ask to see our specification sheets and then 
discuss your needs with Daystrom’s Transicoil 
Division. 

Foreign: Daystrom International Div., 100 Empire St., 


Newark 12, New Jersey. In Canada: Daystrom, Ltd., 840 
Caledonia Rd., Toronto 19, Ontario. 


WORCESTER + MONTGOMERY COUNTY + PENNSYLVANIA 
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METAL oxide film resistors are cut from 
a metal oxide-coated ceramic tube. After 





spiral pattern is formed, tubes can be cut 
to desired length and clectrodes mounted. 


nanufacturer and tem producer are 
the following 
¢ Production tooling and test equip- 
ment is unpie and tandardized and 
uch parts as resistors, capacitors, diodes 
ind transistors mav be handled with a 
THPLTRATTVUT f CQULptin nt 

¢ Product uniformity, higher produc- 


tion rate ind con equent lower osts 


passed on to the equipment manufac 
turer result from = standardized cquip- 
ment 

¢ Simpheity of safc ly packing ind ship- 
ping batches of uniformly shaped come 
ponents 

¢ Reduction in amount and complexity 


f equipment and problems confront- 
1 


ng automatic assembly of components 
nto system 

A total of about 150 engineers at 
Nortronics, Hughes, North Amencan 
\utoncetics, Los Angeles Division of 
North American, Convair Pomona, Lit- 
ton and Thompson Ramo Wooldndge 
heard the Mallory engineers explain 
the concept and purpose of its Uni- 
tized (¢ omponent Assembly 


Marketing Plans 


Mallory, acting in its traditional role 
iS a component supplicr, plans to sell 
uniformly packaged active and passive 
pill box or what it 
calls the pellet shape probably with- 
out leads, for systems makers to build 


components in thie 


into their own designs. Several lines 
of components, cach with different and 
as vet undecided dimensions, would 
eventually evolve. For smaller com- 
panies or those which don't have a 
subsystem packaging plan, Mallory 
would offer the components fully pack- 
iged into the desired circuits in its own 
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FoR 

THE 
MAN-IN-SPACE 
MERCURY 
SPACECRAFT 


McDONNELL 
USES 


DORSETT 


telemetry components 


Dorsett Electronics is responsible for supplying much of the 
telemetering equipment for the Mercury spacecraft which will 
be used in the National Aeronautics and Space Administration's 
“Man-in-Space” program. 

For this vital project, distinct and accurate telemetry signals 
on each channel are an absolute must. Only the highest quality 
workmanship and electrical performance is acceptable to engineer- 
ing inspectors for McDonnell! Aircraft, prime contractor. 

Dorsett has designed, developed and manufactured the tran- 
sistorized subcarrier oscillators, associated reference oscillator, 
and power supply mixer-amplifiers that will frequency-modulate 
and multiplex data in the Mercury manned satellites into trans- 
mittible and recordable form. These Dorsett-built components 
consistently meet McDonnell’s standards. 

The same high standards of quality and performance extend 
to the many other telemetering systems and components being 
supplied by Dorsett for today’s advanced aerospace programs. 
For more information, write today! 


DORSETT ELECTRONICS 








LABORATO R E NC 


119 WEST BOYD @ NORMAN, OKLAHOMA @ JE 43750 











Before your aircraft project is ready 
for prototype testing, its CADS 
(Central Air Data System) must 
learn to do more tricks between 
input and output than a three- 
armed juggler, and with no chance 
of fumbling the crockery. No 
wonder project directors are often 
harassed by costliness of repeated 
revision of requirements and cost of 
repairs to components after deliv- 
ery ® But Giannini worked closely 
with Grumman to solve those prob- 
lems with Central Air Data Sys- 
tems for the Navy’s new aircraft, 
the W2F and A2F @ Here’s how... 
Given: input P;, P;, T;. Required: 
analog and digital outputs propor- 


ra 








IMPACT 
PRESSURE 
MODULE 


ALTITUDE 
MOOULE 


TRUE 
AIR SPEED 
MOOULE 


MACH 
MODULE 








CENTRAL AIR DATA SYSTEM 


HOW GIANNINI 
HELPED 

SOLVE 

A SYSTEM PROBLEM 
FOR THE GRUMMAN 
W2F AND A2F! 


INPUT 


THE 


OUTPUT 


AND THE THREE-ARMED 


CADS 


tional to Mach, impact pressure, 
altitude, true airspeed. The method: 
Use of Giannini pressure transduc- 
ers as heart of system; flexibility of 
design to allow changes without 
modular construc- 
tion to permit quick, inexpensive 
replacement and repair; reliability 
based on Giannini’s unequalled 
depth of experience in air data in- 
struments, inertial instruments, ser- 
vo components and related systems. 
Result: Extremely small, light- 
weight computers with amazing ac- 
curacy and service life @ Giannini’s 
systems capability can help define 
and solve your control problems, 
too. We're as close as your phone, 


drastic revision; 





Giannini Controls Corporation @ 1600 S. Mountain, Duarte, California 


- 
A NAME TO PLAN WITH 


SERVO 


COMPONENTS 


* AIR DATA INSTRUMENTS 


At NOTR MENTS - SYSTEMS 




















CARBON composition pellet resistor of type 
employed in Mallory program has silver 
coated end plates for terminations, 


packaging arrangement, referred to as 
Unitized Component Assembly 
Industry imterest in uniformly pack 
ged micro components in identical 
formats of the same or compatible sizes 
which would considerably simplify as 
scinbly of systems and provide the high 
component densitics required in space 
tems was expressed verbally and in 
ommendations adopted at a meeting 
of the Subcommittee on Microminia 
ture Components of the Electronic 
Industries Assn AW Sept 5 p. 90 
Representatives of systems manufactur 
é it that meeting indicated that they 
vant passive components with leads no 
larger than 90 mils in diameter and 
60 mils in height, and active com 
ponents no larger than 165 mils in 
diameter and no higher than 60 mils 
While no recommendations were pro 
posed for leadless components, similar 
formats may follow. Sample Mallor 
components are predominately 100 mil 
in diameter and 62 mils in _ height 
Mallory will attempt to settle on dimen 
mn itisfactory to the subcommittec 
ind other industrial needs, according 
to Stanley M. Stuhlbarg, a Mallorv staff 
enginect "i tS merrTrOmMInIaturization 
program 
U se f such diminutive, uniform 
components poses an unusual problem 
in polarity discrimination. Where com 
ponent polarity must be known, it can 
be indicated, however, by the use of a 
magneti material ,on one end of the 
pr let, as Hughes Semiconductor Prod 
ucts 1S doing with its experimental 











CUTAWAYS indicate possible configura 
tions of devices expected to be added to 
Mallory’s uniformly packaged avionic com- 
ponents 
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VERTICALITYLT 


if you're considering using a small sized inertial vertical 
reference system, why not consider the unique Schuler 
tuned Type LS-19 Precise Vertical System that maintains 
verticality within 142 minutes of arc r.m.s. (+ 3 minutes 
maximum) and provides roll, pitch and azimuth signals. 


For additional information on this Precise Inertial Vertical 
Reference System or other precision reference systems 
and stabilized platforms, write to Dept. VT-2. 


THE AEROFLEX CORPORATION 


AEROFLEX LABORATORIES 


DIVISION 
34-06 SKILLMAN AVENUE e LONG ISLAND CITY 1, N. Y¥. 








THEY RELY ON 
RADIATION 


Most of the information transmitted from all U. S. satel- 
lites, space probes and missiles is received by antenna 
systems we at Radiation designed and built. We're proud 
of this fact, of course; but its point here is that Radiation 
offers unusual capabilities in the research, development 
and fabrication of RF systems. The ground antennas of 
Project Courier are an example 

The Army Signal Research and Development Labora- 
tory assigned us the task of designing and building these 
vital links with the’ Courier satellite. 

Each antenna consists of a multi-frequency feed, 28-ft. 
parabola, tower and instramentation. The antenna is a 
conically scanning automatic target acquisition and track- 
ing system used for two-way communications with the 
Courier satellite. 

The servo system permits fast, accurate control of the 
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antenna in manual, remote and automatic tracking modes, 
and for coasting at a memorized rate and direction if the 
signal is temporarily lost. High gain requirements (19 db 
at 135 me and 43.5 at 2300 mc) and critical gain-pointing 
call for extreme tracking accuracy. This is achieved to 
within 1% degree at a tracking rate of 15°/ sec. 

Antenna systems like this are but one of Radiation’s 
many capabilities in the field of advanced electronics. A 
resume of others is found in our latest “Capabilities Re 
port.” Write for it 
Radiation In orporated Dept. AW-10, 
Florida. 


Melbourne, 


RADIATIO 


INCORPORATE O 





micro diodes. Similarly, polanty might 
be shown with a cavity which Mallory 
contemplates at one end of the rectifier, 
or some other visually distinctive means 
Mallory, one of the oldest and more 
respected names in the component busi 
ness, 18 rather cautious in its approach 
to micromimaturization. In response 
to a question asked at a meeting with 
Autonetics engineers, the company ex 
plained that its program is still in the 
formative stages, that the function of 
its meetings here on the West Coast 
ire to sound out engineers’ reactions 
to its program, initially conceived three 
vears ago. The firm recognizes that 
micro components must match larger, 
conventional components in reliability 
ind stability before they'll be accepted 
ree scale Consequently, ex 
reliability tests, the Mallory 
now im progress at 
laboratories, but 
ts are not vet 
nginecrs at one 
AVIATION WEEK 
1 comments in 
fhonnair©res 
I it the mecting 
raging, Stuhlbarg said 
mponents in the Mal 
I 1 mponcnt line are 
¢ Carbon composition resistors—P 
rbor istors ar all 
material mixed 
iceous carth (for var ing 
f the mixture) and a 
nder. Conductive silver 
rminations at r end of the pellet 
re bonded to carbon clement 
Several thousand carbon composition 
pellets fabricated to date meet MII 
R 1i¢ c ept for a voltage cocfha 
lightly a ‘ of 0.05° volt. Char 
tors of this type 
power rating 
10 ohms to 
ranges with 
150 
n mtinuous 
mperature of to 
pcrating 
Z esistanc 
iracten One hun 
by 62-mil-high pel 
nging wu ilue from 5 ohms 
hms with 0.1 rated powc! 
iailable at $50 ct up 
g rdet plus S$] per com 
ponent with 30 to 45 dav deliver 
e Metal oxide film resistors—Resistors 
f this type are titable where high 
tability and ce tolerances are nece 
irv and high frequencies irc encount 
ered. Pellet types of which a number 
have been made consist of a_ blank 
ceramic tube over which a metal oxide 
film is deposited and then etched away 
in a spiral fashion Film resistors 
viclded by this process are rated at 0.1 
watt and will meet MIL-R-10509B 
Like the carbon composition pellets, 
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the metal oxide film resistor 
contained in 100 mil diam 


te 


mil-high packages and are availa 


resistance values to 20,000 ohm 
price and delivery quoted on 
Eventually, film pellets in 
to 50,000 ohms with 5 and | 
ances are expected from 20 to 
per square films now used 
resistivity films, for higher 
film pellets mav emerge fror 
work 
@ Ceramic capacitors—Several t! 
ceramic disk capacitors made 
ils like barium titanate have 
ricated. The disk is pressur 
ind fired in an oxidizing atm 
1, 200€ o 1,400C until 
takes place, Mallory said. Sil 
iting applied at both flat 


disk 


ormer 
m about 


i 


pur d from Mal 
@ Silicon rectifiers—In the 
imeter cylinder 


ctihers ( 


oldered | 

wailable ere again, diffe 
disk r varied magnetic pr 
the disks provide polarit 
tion. The rectifiers have peak 


lis 


( 


do 
you 


know 


the 
Hamilton Standard Division 
of 
United Aircraft Corporation 
is 
one of the most complete 
GSE sources 
in the nation 


ee 


learn why 


Phone Mr. E. D. Eaton, 
Manager, Ground Support 
Equipment Department, 
NA 3-1621. 

Or write for Brochure. 


HAMILTON STANDARD 


DIVISION OF 


UNITED AIRCRAFT 
CORPORATION 


WINDSOR LOCKS, CONNECTICUT 
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Ideal complement (> 


for the Sperry = 


Turbine Vibration Indicator 





TURBINE 
VIBRATION 


ANALYZER indicates source of vibration 
in Turbojet and Turboprop Engines 


* PORTABLE ¢ TRANSISTORIZED 
* DEPENDABLE ¢ SIMPLE TO OPERATE 


Now in full production, the Sperry TVA 
—Turbine Vibration Analyzer—is ready 
to go to work on the flight line or on the 
test stand. An electronic trouble-shooter 
for turbojet and turboprop powerplants, 
the TVA can save hundreds of thou- 
sands of dollars for the airlines by 
locating and diagnosing engine trouble 
before severe damage is done—thus 
reducing maintenance costs and unnec- 
essary engine removals. 


Weighing only 25 pounds, the TVA 


synchronizes itself by “selective tuning” 
to each of the engine’s major rotating 
components, and automatically tracks 
the component's vibration through the 
range of engine speeds. Any excessive 
vibration shows up at once, and the 
component or accessory which is at 
fault is localized and identified. The 
mechanic then makes necessary repairs 
—in a fraction of the time and at a frac- 
tion of the cost of trouble-shooting 
methods of the past. 


As a complement to the Sperry Tur- 
bine Vibration Indicator, which moni- 
tors overall engine vibration in flight, 


the Analyzer pinpoints the source of 
excessive engine vibration. This TVI- 
TVA team assures greater overall engine 
reliability and maintenance economy. It 
is the only portable and transistorized 
unit of its kind —and is engineered and 
built to traditional Sperry standards of 
quality and dependability. Send for 
technical data. 


AERONAUTICAL EQUIPMENT DIVISION, SPERRY GYROSCOPE COMPANY: DIVISION OF SPERRY RAND CORPORATION, GREAT NECK. N.Y. 
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voltage ratings of 400 volts, will pass 
200 milliamps in the forward direction PROBLEMATICAL RECREATIONS 37 
at 25C, with linear derating to zero | 
mils current at 125C. Hermetically- 
sealed rectifiers with peak reverse volt- 
age ratings up to 1,000 volts and forward 
currents at 200 milliamps at 25C may 
be feasible, according to the company 

Other pelletized components, such 
as toroids of about 30 microhenries and 
spool core inductors of about 50 micro 
henries, appear feasible. Unmounted 
microminiature tantalum electrolytic ca 
pacitors, in 15 to 150 microfarad-volt 
developed for the Army Micromodul 
program are also available and metal 
oxide films for wafer mounting will be 
ready soon 

For those companies which do not 
wish to build their own subassemblics, 
Mallory has devised its own technique 
similar to one employed on an experi 
mental basis by Hughes Semiconducto 





A and B live at two opposite corners of a square lot. C and D live at 
the other two corners. They all carry water from a spring located 
within the lot, which is 5 rods from A; 4 rods from B; and 3 rods 
from C. How far must D carry water? California Engineer 


If your potentiometer requirements include non-linear function 
units, load compensated units, special mechanical configurations, or 
other custom-made requirements, you ought to talk with our Poten- 


Products, for packaging components 
into circuit assemblies. In this pach 
wing scheme, pellet components and 
terminal caps are inserted into plat 


ad tiometer Division in Mt. Vernon, N. Y. 


y oles lots : a-l t 
er : 6 ja? ' f , agli ANSWER TO LAST WEEK'S PROBLEM: If the height is h, after the first 
SulaTIVG wa;4r ! PCTTOTATIONS . 
ae i ; 1sQ mil oe a. drop it rises “2h, next (14 )h, etc. The distance up and down then is 
situated o1 U-1 grid system : 
view! 1 : P ' +} twice (42 )h + (%)h 4 The first drop is h feet, so the total is 
vin ase paint sealing coat is then 


spraved on the board through a mesh sh or 30 feet 





LITTON INDUSTRIES 


which leaves the centers of each com ' ‘ 
Beverly Hills, California 


ponent uncoated so that interconne: 














tion contact can subsequently be made 
Phre« mducting coatings are applicd 
next 

First mducti irbon is spraved 
on through a mask of the intercon 
necting pattern so that the = silver 
laver which follows can make contact 
with the component centers. A_ third 
nd final laver, carbon again, is applied 
This sandwiching of the silver between 
the carbon lavers creates a low voltage 
gradient and blocks migration of the 
ilver 

An epoxy resin coating which pro 
vides’ mechanical strength and _ resist- 
ince to moisture is then dip-coated 
on the structure. For additional pro- 
tection against moisture and to provide 
a smooth external coating for identify 
ing markings, the assembly is dip 
coated with black vinyl base paint 

Several circuits thus fabricated were 
demonstrated at the presentations. A ~ H tl H tl 
4:1 reduction in size was claimed for Helping a us er us e 
a multivibrator hybrid package contain 
ing commercially available conventional 
transistors and diodes and pellet resist 
ors and capacitors. When_ pelletized 
transistors and diodes are made avail 





A simple “short” due to insulat One moment this super-sonic guardian 

failure can ground or make impotent — is streaking through the arctic cold 

the B-58 Hustler, this nation ; ind = ozone-containing atmosphere 

ent promise of devastating re] above 50.000 feet . .- minutes later 

ible, a 10:1 size reduction can be That's why Convair engineers it may be standing in the oven heat 

expected, according to Mallory fied Silastic", the Dow ¢ ort of a desert landing strip. . . tough 
Advantages claimed by Mallory for cone rubber, as the insulat environments for any — 

its packaging approach are power and control cable. lating material — except Silastic 

e Reliability—Components are rigidly 

supported within the base board, pro- Write to 

tected by external coating, intercon Dept. 1010a for 

nected directly without leads. The flat information Dow Corning coRPORATION 


package favors good thermal dissipa- MIDLAND. MICHIGAN 
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tion. No dip soldering of components 


Proved! New, Better Way to | :i:: 
m7 $ © Design flexibility—Standardized pellet 


sizes, layout of holes and terminal spac- 


: . ings allow wide choice in circuit layout. 

Qed rl i. 0 es AT ¢ Production flexibility—Standard sizes 
ees | and shapes favor automatic assembly 

ind simplify storage of parts. Change- 

Less weil, ty | over in design or special designs can 

g be achieved with a minimum of lead 


time and tooling expense 

Less costs ¢ Miniaturization—Forty components 
can be housed in a single one-inch- 
square, ‘e-in.-thick board. Projected 


ry 
NEW PIN-P component densities of several hundred 
thousand parts per cubic foot are antici 
pated 


| 
e Throw-away maintenance. 


Seal simply, positively ae fe eee a hie 
Prevent costly leaks! lar t developed | 


leve lope d by Hughe } for 
Now — forget conventional, costly 
mponen it 


which Mallory has made passive 
1. J sf ] 
methods of sealing holes that serve "2 - ‘ 
lam [ na n re 


In th Hughe ; heme cvhi 
t nl mils 
in 


ht 


as flow or pressure passages. The Sa Rossel Menlo aaaais 
Lee “Pin Plug” is a cylindrical plug mil grid m in 30-mil-thick 

rning Fotoces Hughes c1 
a ) } 


through its center and numerous al ned 


with a tapered reamed hole partway 


small grooves on its outside surface. 

Simply place it into reamed hole 

and drive in the tapered pin until 

ends are flush. Controlled expan- 

sion Causes grooves in plug to “bite” 

into casting and form independent ag . : 
seals and retaining rings. Extensive bat, saad —- \) 
laboratory tests report no leaks un- packaging eme ynsidet 
der normal pressures, often show plug-in assemblies 
bone dry seals up to pressures of 
40,000 psi. 


| 
tacked rectangu 
' 


terminal flexible 


In an cffort to icquaint desigt 


Now successfully and widely used “age 
ad necrs with if micro Th pe nent ap 


on aircraft and missiles — for proach and its Unitized Component 
pumps, servo valves, regulators, SETS — —— to < 1ow-cost 
| f ion it ese woul mitain 


etc. Available steel and aluminum | an assortment of components 


and in both long and short series. rds, plastic materials and masks for 

mmponent interconnections ind termi 
Pot 2,821,323 nating leads. In this way, the engineer 
in actually sample the Mallory ap 


proach, see how it suits him and satis 
he ; needs 

going into full production of 

its component line, Mallory 

wants to see how well the components 

ind packaging concepts are received by 

tem design engines The tip her 

an earth step, to be followed bi 

(actual size) mir and series of presentations at 

i panies on the East Coast 

ring November The itinerary for 

the next trip is not vet m plete, ind 


SOME TERRITORIES STILL OPEN FOR QUALIFIED 


TECHNICAL SALES REPRESENTATIVES 
ymmpanies wishing to hear and see the 


Write today for Standard | Mallory presentation should contact 


Sizes and Engineering Data Stanley Stuhlbarg at Mallory to make 
proper arrangements. His address is 


| eo B BR Beles &- Oo eee 
THE LEE COMPANY OLD SAYBROOK, CONN. dianapolis 6, Ind 


102 AVIATION WEEK, October 24, 1960 





PERFORMANCE 
2-Inch 
Cooling Fan 


AiResearch Minifan* 
tremely high performance 400-cycle 
AC motor-driven fan used for cooling 
airborne or ground electronic and 
electrical equipment. Model shown 
has a flow capacity of 53.5 cfm at a 
3.44 H,O, and 
requires only 69 watts. 

Minifan operates up to 125°C 
and weight make it 


is an ex- 


pressure rise of 


ambient. Its size 


ideal tor spot cooling, cold plates or 
as a cooling package component. 
The fan can also be repaired, greatly 


increasing its service life 


Range of Specifications 


Volume flow: 21.5 to 53.5 cfm 
Pressure rise: .6 to 3.44 H2O 
Speed: 10,500 to 22,500 rpm 
Single, two or three phase 
power 
Power: 16 to 69 watts 
¢ Standard or high slip motors 
¢ Weight: .36 to .48 Ib. 


A world leader in the design and 
manufacture of heat exchangers, fans 
and controls, AiResearch can assume 
complete cooling system responsibil- 


ity. Your inquiries are invited. 


*Minitan is an AiResearch trademark. 


-c---— 


AiResearch Manufacturing Division 
Los Angeles 45, California 
ORUIIERRERESIE RARER IS NR OI 
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Honors and Elections 


Federation Acronautique Int 
has announced the presentation 
lowing medals and diplomas 
Medal to Pierre Satre, techni 
Sud Aviation and the designer of t 
velle; the De La Vaulx Medal to Gueorgui 
Mossolov, Gerard Muselli, Maj. Joseph W 
Rogers, USAF, and Brig. Gen. H. % 
USAF, who each broke a world 
the Lilienthal Medal 
| SA ror 


ords f 


during the year 1959; 
to Richard E. Schreder 
ing three new « rid speed r 
D-1 single place sailplane; the Paul Tissa 
dier Diploma to Thomes G. Lanphier, Jr 
Dr. K. Richard Johnson and Dr. Walter A 
USA 
Robert L. Hall, vice pre sident 
man Aircraft & Engineering Ci 
Breese, pioneer test pilot, have been a 
honorary fellowships in th 
perimental Test Pilo r tl 
th = cment 
following member 
vanced t the grad 
“Tex” Johnston, Bo 
ald P. Germeraad, Convair Di 
Dynar Melvin A. Gough 
t Boa Carl A. Bellinger 
Aviation ( ' Th Iven ( 
Award for t 
fi ght testing and cde 
DCs ind «(X~-1 pe t } 
William M. Magruder, Douglas Ai 
ind Scott Crossheld, North A 
I Al White, B-” 


Karl S. Day 


cheloe tstandi ig 


Changes 


Ralph V. Whitener, 
National Acronaut 
DD. ¢ 
Kenneth W. Brown 
imager, B g A i ( 
n, M t Pa 
Cmdr. Donald L. Herr (US 
| 1 plann 
TT Cr 
; Corp. h 
' romechan Resea D 
Buftal Y and Melvin B. Zisfei 
been appointed inager if 
Richard W. Benfer, depart i 
1 direct B lelephon 
ently tal ied Kwaija 
program. Louis H. Kellogg 
Benfer as direct f Bell Te 
tories’ White Sands (N. M li 
Walter S. Attridge, Jr., id, Vi Mt i) 
Control and Sensor Systems D ss 
Mitre ¢ orp Bedf rd, Mass } i i 
William G. Robinson, corporat i, ‘ 
f public relations, Cessna Aircrat i ' 


Wichita, Kan., and Rankin L. Griesir 


ie 


mt! 


INTRODUCING 


COLVIN 1) 
PRESSURE 
TRANSDUCER 


ure Ranges 


rential, gage 
0-15.000 p 


{COLVIN 


LABORATORIES, INC 





Pick a Piper Twin 


Night time’s flight time with a twin-engine Piper Apache or Aztec, each 
practically priced to bring the wonderful advantage of night and day oper 
ations within reach of many present owners of single-engine airplane 

Both the Apache, world’s most popular executive twin, and the Aztec, 
Piper's newest, fastest, largest airplane, are priced in a class by themselves, 
each many thousands of dollars less than other aircraft with similar per 
formance. A very simple reason explains this. Many common parts and 
components used in both models...plus the highest rate of twin engine 
production of any company result in manufacturing efficiency and econ- 
omies which keep the prices down, with no compromise in dependability 
or quality 

If you're ready to increase the utility of your aircraft, consider an Apache 

a or Aztec. You'll find either of these distinguished Piper twins surprisingly 
PIPER AZTEC. Cruises over 200 mph with range up to 1,400 easy to fly, forgiving in the true Piper tradition and miserly on maintenance 
miles. Powered by two Lycoming 250 hp engines, hos high Sunset will lose its meaning; you'll love flight at night with two wonderful, 
est single-engine ceiling of any airplane in its class carrying dependable Lycomings purring away 
@ similor paylood. Carries five passengers in luxury of Pick your Piper twin today. See your Piper dealer for demonstration or 
super-quiet cabin. Selected by U.S. Navy for utility trans- write for Apache/ Aztec brochure, Dept. 11-W. 
portation duty. $49,500. . 


APACHE MODEL G. Newest, finest version of the world’s most popular executive 
twin. Carries four or five in beautiful, newly-styled cobin with new rear picture win- 
dows added. Dependability amply proved by more than 100 trans-Atlantic delivery 
flights. Two Lycoming 160 hp engines, cruises over 170 mph. $36,990. 


SINGLE-ENGINE EASE. Apache and Aztec oper- PIPER LEASE OR FINANCE. Capital-consery 
: < ing lease of finance plans are employed 
ate with ease on one engine. Double dependabil- by many Piper users and can easily be 


ity of fine Lycoming engines plus optional dual AIRCRAFT CORPORATION worked out to suit your own individ- 
Lock Haven, Pennsylvania ual requirements 


MORE PEOPLE HAVE BOUGHT PIPERS THAN ANY OTHER PLANE IN THE WORLD 


electrical, dual hydraulic, dual vacuum systems as- 
sure safe, reliable transportation. 





BUSINESS FLYING 


PRESSURIZED Lockheed Super 26 has an enlarged cabin. FAA has granted the pl ) supplementary type certificate. 


B-26 Conversion Has Rebuilt Fuselage 


Ontario, Calif. Federal Aviation aa — 
Agency granted Lockheed Aircraft Serv A 
ice a supplementary tvpe certihcate for 

ts pressurized Lockheed Super 26 after 


hr. of FAA flight testing (AW Oct 


Super 6 is an executive tran 
lineation of the B-26, modified 
wed Aircraft Service under 

r Mesta Machine Co., Pitts 


irvy fuselage was discarded 

d with an enlarged cabin 

Cabin and cockpit are pres 

flight tests the Super 26's 
pressurization system held a 5,000-ft 
ibin altitude at 14,500 ft.. and a cabin 
iltitude of 8,000 ft. at 20,000-ft. alti- 
+} 


ulation surrounds the 


ibin and kpit 
Ihermostatically-controlled heating 

ind air conditioning systems maintain  GLASS-FIBER nose on Lockheed’s Super 26 executive transport provides cargo space and 

desired temperatures on the ground and houses avionic equipment. The Air-Stair door (below) is electrically actuated. The cabin 

in the air section built by Lockheed is 22 ft. long, 6 ft. high and 4 ft. 8 in. wide. 
The rcar wing spat was removed sO 

that it no longer passes through the 

fuselage. It was replaced by a forged 

tec] fuselage ring to which wing attach- 

ments are fastened 
The modified cabin is 22 ft. long, 6 

ft. high and 4 ft. 8 in. wide. Also 

included in the modification are a lava- 

torv, installation of an electrically pow- 

ered Air-Stair door, Constellation-tvpe 

windows, heated windshield and aux 

iliary baggage space behind the cabin 
The Lockheed-designed and manu- 

factured glass fiber nose contains elec- 

tronic equipment and baggage space 

Vertical stabilizer has been enlarged 

for improved longitudinal stabilits 








354 AIRCRAFT attended FAA’s second annual fly-in at National Aviation Facilities Experimental Center, Atlantic City, N. J. Air 
traffic congestion was so great that the tower relinquished control to mobile trailer near active runway threshold. 


FAA’s Annual Fly-In Draws 354 Planes 


lities Experim 
Drath 


Atlantic City, N. J.—All th 
the control We! ed 


Avency’ 
in’t 


uid 


in 
hon 
here 
light aircra 
staged its se 
aviation buffs 


with th 


escended \ 


+ +} 
{ lla 


In the hour of peak activity, 


, 


plane was touching down a 


x a Bs 


LATECOMERS to NAFEC fly-in 
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are parked on 


' 
within 


AA's fi 
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of them 
car, | 
raft 
th mtr 


NAFEC'’s 


' 
oking 





apron. An Avions Fairey Tipsy Nipper (left foreground) draws small crowd. 
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Until a ballistic missile is in free fall, our inertial guidance systems must be able to 
mart is a tough job, 


account for both rocket thrust and gravity. Making them this sn 
but we hit the mark so well on Thor that all of this country’s long range missiles 
pioneering new guid- 

n ME or EE, please 

| Employment, 7929 
TROWICS DIVISION OF GENERAL MOTORS 


will soon be guided inertially. If you would like to help us kee 
ance systems, and have a BS, MS or PhD in Physics or Math 
contact Mr. B. A. Allen, Director of Scientific and Professio: 
S. Howell Ave., Milwaukee 1, Wisconsin. ac sparx pwo <> tHe eve 





THE 1960's WILL BE 
A DECADE OF TIME 
COMPRESSION . . . 


More people will travel further in 
a shorter time—men will move in 
geocentric orbits at 18,000 mph— 
space probes will shrink our celes- 
tial environment. To accomplish 
these things, the time between re- 
search and application engineering 
will shrink dramatically. 


Convair believes that the full potential of 
Technology in the Sixties will be realized 
through ideas originating in the minds of 
creative scientists and engineers. To im- 
plement this conviction, Convair-Fort 
Worth is pursuing an active research pro- 
gram in the engineering and physical sci- 
ences. 


A position on the staff of the newly 
formed Applied Research Section offers 
opportunity rarely found for physicists 
and engineers at the doctorate level. Re- 
search programs in the fields of astro- 
physics, relativity, gravitation, physics of 
materials, and geophysics are in the for- 
mative stages of planning and activation. 
Active and mature programs in electron- 
ics, space mechanics, and thermodynamics 
are underway. 

If you can qualify, a position within this 
section will offer unlimited growth poten- 
tial. For further information, forward 
your personal resume to Dr. E. L. Secrest, 
Chief of Applied Research, Convair-Fort 
Worth, P. O. Box 748 A, Fort Worth, 
Texas. 


CONVAIR/FORT WORTH 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 
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lantic City. Do not transmit except 
in emergency. Landing left trafic Run- 
way 35. Wind north-northwest at 20, 
gusts to 25. Altimeter 30.18. Watch 
for a red or green light on final. After 
landing, clear the runway to the left 
at first intersection.” 

The pilots—most more familiar with 
towerless airports than with well-dis- 
ciplined terminals such as NAFEC- 
had few problems finding their se- 
quence in the rectangular pattern, even 
though their queues on final sometimes 
stretched to eight aircraft 

Parked wingtip-to-wingtip on the 
grass between NAFEC’s runways at 
day’s end were 317 single-engine air- 
craft and 37 twins. Although 23 types 
were represented, vintage planes, com- 
mercial helicopters and radical designs 
were conspicuously absent amid the 
Pipers, Cessnas, Beechcrafts and other 
prevalent designs 

Purpose of the fly-in was to acquaint 
general aviation with NAFEC’s re- 
search and development programs 

NAFEC’s Convair C-131B avionics 
testbed was on static display, as were a 
Grumman F9F-8ST and Grumman Gulf- 
stream testbed 

Dr. James L. Goddard, civil air sur- 
geon, Bureau of Aviation Medicine, told 
the fly-in guests that FAA expected t 
somewhat ease pilot medical restriction 


for certain types of disabiliti for ex 

imple, mild diabetic cases 
Exhibits set up in the labora 

ind hangars at NAFE( ind 

included 

@ Runway light installation display 

f- oh 


ment demonstrations, 


cluding semi-flush pan rke 2 
Elfaka flush-grid lights, MC-2 narro 
gage lights and both fluorescent and 1 
candescent flood lights 
e Visual glide slope demonstration 
showing the British RAE visual glide 
slope installation (AW Oct. 10, p. 97 
¢ Distance measuring ¢quipment 
Tacan) 
e Visual conspicuity studies of aircraft 
paint 
e Aircraft anti-collision lighting studi 
@ On-line computer laboratory. 
© Bell 300 telephone 
program. 
e AGACS automatic ground-to-air co 
munications development 
© Approach lighting configurations. 
¢ Runway visual range and approach 
light contact height equipment 
© Traffic control operations 
@ Dalto approach-landing-takeoff simu 
lator 

Bus trips were arranged so visitor 
could see NAFEC’s doppler VOR in 
stallations, aircraft height and surveil 
lance radar installation and F PN-34 sur- 
veillance radar facility 

Fly-in guests also were taken to sce 
runway lighting installations and the 
visual glide slope installation on Run- 


way 13. 


, 


communication 











work in the fields of the future at NAA 


STRUCTURAL 
DESIGN 
ENGINEERS 


Two years engineering college 
plus experience desired. Will 
be engaged on wing and fuse 


lage design. 


STRESS 
ENGINEERS 


Rigorous design requirements 
necessitate extensive struc 
tural investigation of the in- 
fluence of high temperatures 
and unconventional external 
loadings. Stress engineers 
concerned with such struc- 
tures will have the opportu- 
nity to utilize their technical 
knowledge to the fullest extent 
in the development of new 
analysis methods. Experience 
plus degree preferred. 


For more information 
please write to: Mr. A. K. 
Bowman, Engineering Per- 
sonnel, North American 
Aviation, Inc., Los Angeles 
45, California, 


THE LOS ANGELES DIVISION OF 


NORTH 
AMERICAN 4A 
AVIATION, INC. 
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ADVANCED 
COMPUTER 
RESEARCH 
AT LOCKHEED 


Challenging new concepts in the 
computer field are being investigated at 
Lockheed’s Missiles and Space Division 
research laboratories in Palo Alto, 
California. Important progress is being 
made in pure and applied research as 
well as in the development of new and 
unusual design concepts. 


Advanced research programs are being 
carried on in such areas as: 

Switching theory * Modular codes - 
Logical design *- Mechanical language 
translation * Digital system theory - 
Ferrite-wire logic circuits + Tunnel diode 
circuits * Microwave digital techniques «+ 
Magnetic thin films * Micro circuitry 


Engineers and Scientists who are 
able to make contributions in these areas 
are invited to write to: Research and 
Development Staff, Dept. J-17B. 

962 West El Camino Real, Sunnyvale, 
California. U.S. citizenship or existing 
Department of Defense industrial security 
clearance required. 


Lochheed 


MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; 
The Air Force AGENA Satellite in the 
DISCOVERER, MIDAS and SAMOS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, 
SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA ¢ HAWAII 
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SYSTEMS ENGINEERS 


here is your opportunity 
to join one of the most 
complete centers of 
advanced systems capability 


The Columbus Division of North American Aviation 
is a center of total systems capability. It is the 
designer and builder not only of aircraft —such as the 
A3J Vigilante and the T2J Buckeye—but also of mis- 
siles, radio/radar telescope systems, seat ejection 
systems, and other diverse products. The Columbus 
Division is also the center of extensive advanced 
R&D projects. Here, there are unlimited opportuni- 
ties to contribute to advanced technology—and to 
forward your own career 

Currently, the Columbus Division has openings for 
SYSTEMS ENGINEERS. These engineers will assume 
responsibility for airframe electronic systems. To 
qualify for these positions, men should have a back- 
ground in one or more of the following fields: ECM, 
radar, packaging, reliability, antennas, data process- 
ing, reconnaissance or associated systems and compo- 
nents, and design of logic digital computers. They 
should have a BSEE, or the equivalent, plus three 
years experience 

If you meet these qualifications, and seek an oppor- 
tunity to advance your career, please contact us right 
away. Send a brief resume in confidence to: 


Mr. J. A. Hitchcock 

Engineering Personnel, Box AW-387 
North American Aviation, Inc. 
Columbus, Ohio 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 








Flying Cranes Urged 
On Soviet Railroads 


Moscow—Official Russian  govern- 
ment newspaper Izvestia has cnticized 
the USSR’s Ministry of Transport 
Construction for failing to order the 
use of helicopters as “flying cranes” to 
speed the electrification of Soviet rail- 
roads 

According to Izvestia, many railroad 
lines due for clectrification carry so 
much traffic that only brief periods be- 
tween train movements are available for 
electrification work which depends on 
rail transport and equipment 

“It would seem that under these cit 
cumstances it would be most expedient 
to use helicopters, since they can op- 
crate independently of train move 
ments. Directors of the Magnitogorsk 
Communications Construction Trust 
estimate that the cost of erecting a rail 
road electric powerline support can be 
cut from 600-800 rubles to 300 rubles 
by using helicopters. But the Ministr 
of Transport Construction, which is in 
charge of railroad electrification, moves 
very unwillingly in this regard.’ 

Izvestia pointed out that “fiving 
crane” helicopters have been used ver 
uccessfully in building Russian power 
transmission lines and gas pipelines 
through difficult terrain. It said heli 
copter designers at the M. L. Mil plant 
had provided assurance that there are 
no technical obstacles to prevent cm 
ployment of standard helicopters (pri 
marily Mi-4s) equipped with load sus 
pension gear on railroad electrification 
projects 

[he newspaper scoffed at fears ex 
pressed by the Ministry of Transport 
Construction that “flving crane” heli 
copters are unsafe for railroad clectrifi 
cation work because of insufficient pilot 
visibility and inadequate stabilization 
of suspended loads. These problems, 
Izvestia said, are being solved 


PRIVATE LINES 


Meyers Aircraft Co., T¢ 
Mich., will assume production of i 
del, a two-seat, retractable gear, 
+} 


Hie 
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usiness airplane, with first 
ff the assembly line by the end 
1961. Meyer 
vo in 
200 The 
long, with a wing 
powered by a 145 hp 
wine. Cruisit | 
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Eaton Co., Ltd., largest depart 
mer re organization in the British 
Commonwealth, will be the first Cana 
dian company to fly the Lockheed Jet 
Star 
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Opportunities in Systems Development 








Harnessing a new principle of incremental drive 


Here is a new way to convert high-speed 
shaft 


ping forward, backward or oscillating al 


notion into precise increments, ste p- 


ternatel It 
by IBM engineers 


vas deve loped from scratch 


This trulv clutchable incremental stepper 


provides precise control of acceleration 


I I 
runs at high spec d, and has great accuracy 


The Method of Attack 
IBM engineers tackled the problem of 
high spe d. start-and stop motion on a 
theoretical basis. They analyzed the loads 


and accelerations involved, and decided 


what masse 


nate 


expe ctanc' 


anda is ¢ 


mbh, 


tre sh Vin 
vou might 


IBM peo 


re 


] 


microwaves 


} 


ind t roees W 


inde fic 


ilso 


] 


requires no e! 


ints Dep nau 


Siel to p ckage 


interested 


ire m ikin 4 


sem ondu¢ 


guidance. In every area of research and 
developme nt, vou will find IBM re« eptive 
to the individual who wants to make sig- 


nificant contributions. 


How to Start an IBM Career 
Right now, there are several key openings 
in IBM’s expanding research and devel- 
opment staff. If vou have a degree in engi- 
neering, mathematics or one of the sci- 
ences—plus experience in your field, write, 
briefly describing your qualifications, to: 
Manager of Technical Employment 
IBM Corporation, Dept. 524W4 
590 Madison Avenue, New York 22, N. Y. 


IBM 


INTERNATIONAL BUSINESS MACHINES CORPORATION 








EMPLOYMENT OPPORTUNITIES 
LIVE in Southern California! 


GAS TURBINE 
ENGINEERS 


Outstanding openings now 
for qualified 
DESIGN ENGINEERS 
CONTROLS ENGINEERS 
COMBUSTION ENGINEERS 
AEROTHERMO ENGINEERS 


for development projects 
and 


for production projects 


SOLAR OFFERS PERMANENT employment in a rela- 
tively new and exciting field with a tremendous 
growth potential. Solar is a vigorous, medium-size 
company founded in 1927. Solar gas turbine 
engines have already won an international re puta- 


tion. There is an excellent balance between com- 


} ; 


mer! il and military contracts 
Living in San Diego is delightful. This favored 
. is smog-free, with the finest climate in the 
nited States, and has unmatched recreational and 
ultur il activitie 
Applicants with BSME or AE plus 3 or more 
years experience ar preferred Inquire now for 
responsible positions in our rapidly expanding pro- 
grams in gas turbines and airborne controls. Replies 
will be kept confidential. Write, giving resume, to 
LOUIS KLEIN, Department E-701, Solar Aircraft 
Company, 2200 Pacific Highway, San Diego 12, 


California 





SOLAR 


AIRCRAFT COMPANY 


A subsidiary of international Harvester Company 
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AT UNIVAC... 


OPPORTUNITIES FOR 


Transistor 
Circuit Designers 


Immediate openings are now available 
at Remington Rand Univac for Transistor 
Circuit Designers, as well as other pro- 
fessional personnel who are secking a 
career opportunity. 

Investigate these opportunities and make 
your step toward enjoying the many bene- 
fits of a position in Univac’s atmosphere 
of achievement. 

@ TRANSISTOR CIRCUIT DESIGNERS 
Applicants should have an electrical engineering 
degree with a minimum of 3 years actual hardware 
experience in the development of data processing 
utilizing solid state devices. 

Other openings include: 

@ COMMUNICATIONS ENGINEERS 
@ SERVO-ENGINEERS 
@ SYSTEMS ENGINEERS 
wm MECHANICAL ENGINEERS 
@ ENGINEER WRITERS 
@ MILITARY PUBLICATIONS EDITORS 
w RELIABILITY ENGINEERS 
@ QUALITY CONTROL ENGINEERS 
w= PRODUCTION ENGINEERS 
w STANDARDS & SPECIFICATIONS ENGINEERS 
Send resume of education and experience to: 

R. K. PATTERSON, DEPT. 0-10 


Remington Pland 
Univac 


DIVISION OF SPERRY RAND CORPORATION 
2750 West Seventh St., St. Paul 16, Minn. 


There are also immediate openings 

in all areas of digital computer de- 

velopment at our other laboratories. 

Inquiries should be addressed to: 

F. £. NAGLE, Dept. 0-10 D. CLAVELOUX, Dept. 0-10 
REMINGTON RAND UNIVAC REMINGTON RAND UNIVAC 


1900 West Allegheny Wilson Avenue 
Philadeiphia 29, Pa South Norwalk, Conn 
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Work better, 
live better 


in the uncongested 


Pacific Northwest. 


a on roof of mountain lodge two hours from mild, evergreen Senitle 


Immediate, long-range openings at Boeing for 
STRUCTURAL, MECHANICAL AND AERONAUTICAL ENGINEERS 


builders of recreational facilities, excellent 


These openings are on expanding the designers and 
projects concerned with aircraft of world famous 707 and 720 jetli chools and housing, and healthful 
the future. They offer qualified en- You'll enjoy the advantages of 


fessional climate that’s conducive family. 


utdoor Western living for the whole 


gineers stimulating assignments on 
advanced commercial aircraft pro- deeply rewarding achievem MAIL COUPON TODAY 


grams now under way at Boeing's You'll have an opportunity to spe 


Transport Division. In addition. your career progress by taking 5 Robert W’. King, Trancpert Disision, Besing Ais 
: lane Company, P.O. Box 707 OPA, Renton, Wash 


training assignments are available, uate studies, at company expens 


on a selective basis, to engineers in - . 

2 The Boeing Transport Divisi 

other fields who wish to apply their : 
: located in the uncongested | 


apabilities to aircraft work. 
Cay F Northwest, noted for mild 


At Boeing you'll be working with round climate, nationally fan 


TRANSPORT DIVISION MBMDME MAS i 
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EMPLOYMENT OPPORTUNITIES 


Published by the Flight Propulsion 
Division of General Electric in 
Cincinnati, Ohio / OCTOBER, 1960 
FPD NEWS offers tatest imformation on openings throughout the Orvrsion to 


interested engineers and scientists Techmics! mtormaton and sews reist 
ing to Current projects will aise appear from time te time im thes Cotume. 


Commercial Engine Programs 
Spotlight Opportunities in 
Customer Service 


Flight Propulsion Division's growing com- 
mercial jet engine business is sparking 
expansion of dynamic Customer Support 
Teams. 

Organized on a 1 to 1 basis for each 
airline flying G.E. powered Convair 880's, 
a typical team consists of a key man and 
a factory group at the Evandale plagt, and 
an Airline Engineering Supervisor with his 
field group at airlines headquarters, main- 
tenance stations and overhaul facilities. 

Keeping the customer's aircraft in oper- 
ation often calls for fast application of 
intense engineering ingenuity, particularly 
when unexpected service problems arise 
As a result, our units have the organization- 
al flexibility, authority, and open-line com- 
munications necessary to get the job done. 


Positions Open on New Teams 
for Engineers Experienced in: 


Airline Service Engineering « Engine Maintenance 
Operations Engineering « Marketing 


Openings in other FPD groups 
call for experience in: 


Rocket Engine Development (liquid & solid) « 
Electrical Space Propulsion « Space Power Gen- 
eration « Liquid Metals « Chemicai-Metaliurgical 
« Engineering Computations « VTOL « Large Jet 
Engines - military, commercial, industrial & marine 


Write informally, or forward your resume 
in confidence to Mr. Mark Peters, Dept. 
64-WQ, Bidg. 100. 

FLIGHT PROPULSION DIVISION 


GENERAL @@ ELECTRIC 


CINCINNATI 15, OHIO 


PAVIA EINES VV EEN, WIV? 45, FV 





pecial Assignment 


for 
Missile Engineer 
This is a key position, reporting 
directly to top Engineering 
Management in a Midwestern 
multi-division corporation. The 
man who qualifies will be a 
practical, sales-oriented engi- 
neer who has served at least 
10 years in the aircraft and 
missile fields. He will have 
solid experience in design, 
field testing, evaluation and 
service. Preferably, his field 
work will have been at Navy 
installations. He will under- 
stand Navy procedures. 
Submit complete resume, including post 


sclories, salary required and photograph. All 
correspondence in confidence 








INSTRUCTOR 


AERONAUTICAL ENGINEERING, AVIA- 
TION AND MISSILE SAFETY DIVISION, 
UNIVERSITY OF SOUTHERN CALIFORNIA, 
LOS ANGELES 7, TO TEACH IN THE EX- 
PANDING MILITARY AND CIVILIAN 
PROGRAMS. 


Salary is $9000 and up depending on quvolli 
fications Opportunities for research, con 
sulting, ond groduvote study One month 
vocation with wsvel ecademic holidoys 


B. S. A. E. is required with advanced de 
gree preferred Minimum of three years 
experience im preliminary design, structures, 
or powerplants Missile experience desirable 
in view of developing programs. Pilot ex 
perience is necessory 


Address inquiries to 
G. B. POTTER, Director 





| ADDRESS BOX NO. REPLIES TO: Row No 


Classified Ad hh of thia publication 
Send to office nearest vou 
NEW YORK 46: P. 0. Rog 1? 
CHICAGO tt: 300 N. Michigan Ave 
SAN FRANCISCO §; 68 Post &t 


POSITION VACANT 





| Melicopter Pilots: Employment opportunities. 


Write: Petroleum Helicopters, Lafayette, La 


SELLING OPPORTUNITY AVAILABLE 


| Prominent manufacturer with world-wide 


reputation for advanced design mechanical 


|} and electro-mechanical aerospace equipment 
| is establishing nationwide representation. 
| Areas of particular interest at thia time are 


New England either all or part; Metropolitan 
New York. Long Island, New Jersey: Ohio 
and Michigan; Hlinois, Wisconsin, Minnesota; 
Southeast Atlanta area and Alabama; Flor- 
ida Denver West Coaat Technical back- 
ground required. If interested please advise 
Territory. present Accounts represented, ap- 
proximate annual volume, firm history and 
individual backgrounds Appointments will 
be arranged. RW-5460. Aviation Week 


POSITIONS WANTED 
Flight Engineer currently qualified D0C6-8 
DC’-B 1100 hours \ & Ff Immediately 
available. 2 years college. PW-5403, Avia- 
tion Week 
Experienced executive captain age 36. 7200 
total hours A.T.R. DC.3, Convair 240, 340, 
440 Also jet qualified. Desires position on 
heavy twin. PW-5482, Aviation Week 
Pitet. ATR 8000 hr. 14 yr. experience. 
Resume on request. Major in Business Ad- 
ministration. PW-5497 Aviation Week 
Pitet. Ce-Pilet: Airplane SMELL, tnetrument, 
CFI, P license. Age 26. Exper. Aero Comm 
Super 18 1800 hours Presentiy Publica- 
tions Writer. Recket Engine R&D Locate 
anywhere for permanent position Resume 
on request E. Connelly 16027 Leadwell, 
Van Nuys, Calif 


SELLING OPPORTUNITY WANTED 
interested in Representation in india? En- 


a!ineer P t and Administrative Executive 
for Airlines with 24 yeare experience in 
aviation wishes represent aircraft manufac 

turer or nternational air-line Can cover 
Middle and PFar-Eaat territories Good con 

correspond, DDA Post 

#O>or ‘olaba. Bombay 4 (India) 


HELICOPTER TEST PILOTS 


WANTED FOR 


NAVY DASH PROGRAM 


to Test and Evaluate 
Automatic Stabilization ond 
Remote Control Equipment 


tacta enee 





Minimum Requirements 
500 Hours Rotary Wing Time Preferably 
Including ot least 100 Hours of Test 
Time 


1000 Hours Toto! Flight Time 
140 Ibs. Weight 
College Degree Desirable 


Submit resume with solory history ond 
requirements to 


Personne! Director 


G COMPANY OF (AMERICA, IHC. 


St. James, L. 1, New York 











Your Inquiries to 
Advertisers Will 
Have Special Value... 


—for you—the advertiser—and 
the publisher, if you mention 
this publication. Advertisers value 
highly this evidence of the publi 
cation you read. Satisfied adver 
tisers enable the publishers to s« 
cure more advertisers and—more 
advertisers mean more informa 
tion and more products or better 
service—more value—to YO 
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EMPLOYMENT OPPORTUNITIES 








Interested in 


helitronics 


a challenging new field of opportunity 
for electronic engineers at 


SIKORSKY AIRCRAFT 








* To describe this unique field, only a brand 
new word would do, a word with two live roots: 
helicopters and electronics. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology 


In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi- 
cation systems, specialized electronic search and 
detection equipment to enhance the mission Ca- 
pability of the helicopter, specialized sensors and 
automatic controls to increase its versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many assignments call for the ability 
to advance the state-of-the-art in testing and in 
instrumentation 


If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air- 
craft—pioneer and leading manufactures of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 
HELITRONICS. 


e{{titeinanemiiiaiiiatn 





For further information, submit 
your resume or make inquiry to 
J.L. Purfield, Personnel Department. 
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CLASSIFIED 


BUSINESS OPPORTUNITIES 


Want a low-cost 
aircraft ... that 
can carry anything? 





Write, wire or telephone: 


STEWARD-DAVIS 


Gardena, Calif. U.S.A./Cable: STEDAY 
Phone: FAculty 1-3414/FAA Approved / 


ee al 


Reciprocating engines: 


R-1830 R-2000, R-2600 R- 
CA, CB engines and overhau! 
Unusual test, overhau serv- 
ice, and propulsion development prob- 
lems welcomed 


R-1820, 
2800-C, 


services, 


C-82, C-119, JET-PACKET Transports 
Inventories of aircraft engines 
and engineering. Transports bulky loads 
which cannot be loaded into other air 
craft Ideal flight research aircraft 


parta 


Turbojet engines: 


West nghouse J- (1600 
J. 100 “ety 3 
Also auxiliar 


lation on under 


1001 Iba.) 


nsta powered 





BOOKS 








VENDORS, PRIMES and SUBS: 


Problems with MCP71-77 & MiL-D-70327? 
New Guidebook DATA REQUIREMENTS 
MANUAL clorifies provisions. $35.00 
Inquire DRAWING SPECIALISTS ASSN 
P.O. Box 2294 Hollydale, Colif 





CONVAIRS 
Airline and Executive 
Several of Beth Available 
Convair Trade-in 
DOUGLAS DC-3 
200 M.P.H. Al2 Autopilot 
Trades Accepted 
DOUGLAS DC-6 
DC-6A DC-6B 


Finance or Lease 
Also Grumman Twin Beech and Lockheeds in Stock 
Contoct 


Frederick 8B. Ayer & Associotes, Inc 
250 Pork Avenue, New York 17, New York 











Be The fastest plane in the world 
Be The highest-flying plane in the world 
B®” Designed to take a man ovt to the 


Exceptional Executive 1956 £18S 


low Time Engines 
Excellent Electronics 
Available immediately 
CALL Digby 9-3140 (NYC) 
Linden Flight Service, Inc., Linden, N. J 








edge of space — 100 miles up, 
200 mph. 








e Here is the first complete account of 
Project X-15 — how the plane was cre- 
ated, the men who built it, the pilots who 
fly it. Meet Scott Crossfield, Joe Walker 
and Bob White .. . see the dangers they 
face ... watch the black rocketship as it 
is prepared for a test flight .. . follow 
the X-15 as it performs out near the 
edge of space. 
READ 


by Myron B. Gubitz 
$4.95. Fully illustrated with 
photographs. At your book- 
store or order from JULIAN 
Messner, Inc., Dept. 8-10, 
8 West 40th Street, N.Y. 18, 
N.Y. SEND NO MONEY 














WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 
the aviation field 











JULIAN MESSNER, INC., Dept. S-10 
8 West 40th Street, New York 18, N. Y. 





Please send me a copy of Rocxgersmir X-15. I 
will pay postman $4.95 plus postage. If I am 
not delighted with the book, I may return it 
in 10 days for full refund 


Name 
Address 


Lone... State 
now and publisher w 


pe” P. vet 
N.Y.C. resident 


lease 


Remit $4.95 
ame return pri vilege 
* x 





FASTENERS FOR AIRCRAFT AnD MISSILES 

Immediate Oel:very—An— ot 
CERTIFIED TO covEnnmant sraciPications 
Bol ts—Nuts—Rivets—Screws—Studs—internal and 
External Wrench: ng Bolte—Oowe! and Lock Ping 


Mercury air parts co., inc. 
9310 West Jefferson Bivd.. Culwer City, Catit 
Telennone—UPton O- $923—Teietype—cve cr 4136 
TOUGH SPECIALS 10 DAY OELiveRY 





EQUIPMENT 


SEARCHLIGHT SECTION wuss 


USED or RESALE 





1958 TWIN BONANZA F-50 


SALE LEASE FINANCE 
TT 323 heures 


Wilcox Comm 
ADF-—One 
Replocement Cost approx 


PRICE 


Excellent equipment including 
Dvel Omni, G/S, Marker, 
Immaculate condition 


$129,000 
Only $66,800 
Coll — Wire — Write 
GOLDEN GATE AVIATION INC 
Ocokland International Airport 
Ockland 14, California NEptune 2-573! 


Owner, 








EXECUTIVE DC-3 


RADAR—A-12 AUTOPILOT 
1830-94 Engines—Excellent Condition 
FOR SALE OR LEASE—Wil! trade 
WILLIAM C. WOLD ASSOCIATES 
55) FIFTH AVENUE, NEW YORK 17, NY 
Tel: Murray Hill 7.2050 Cable: Billwold New York 








FOR SALE 
for SALE MIARTIN 202 
44 passenger airline interior, reversible preps, 
heavy tanding gear, sirtinn radio 
Airtrame—i92 hours since progressive a 
Low Time Bagince Acatiatic Immediate 
Will ferry at cost anywhere Price $/25.000 ‘with 
seare NTSO demeentable power slant 
“Will also consider a light twin in trade” 
CHARLOTTE AIRCRAFT CORPORATION 
P. ©. Bex 9127 Charlotte, N.C 








For sale or lease 
Newly overhauled 


C46F 


Lew time 


C46As 


Call/write tor intermation 


AAXICO 
Box 48-875, Miami 48, Fle., (TU 7-1541) 














Bor No 


NO. REPLIES TO 


hia publica 


ADDRESS BOX 
f see 4 Ad Db 
Aen fo off ‘ ’ 7 « 
YORK 26 Pr’. O. Ros 
Michigan Ave 
68 Poat &t 


Van Ei 
CHICAGO TI oN 


SAN FRANCISCO 4 





FOR SALE 


PSY. SA. Tow amphibian converted for 2 


passenger use. FS-3404, Avia- 


$- 4 Bo ~ gape 8-place or ona een crew 
i yverhauied censee o 


ke new. Four available 'N 


S. San Antonio, Texas 


low -time. 
Aer 


S6OA, 


we wooward 


Commander. 
! | equipped 


tox $8-233 Miam 


Excoutive DC-3. beautiful plush interior (top 
c tion Pp ct windse sa maktimum 

atrumentation vac. & elec Dual 366 
ool VHF, Dual Collina Omnia with R.L1.,. Low 
time since overhaul; located Baer Field, Ft 
Wayne Ind. J. K. Leeward, Phone H-28211 


8-9211 


ire we ) 


chan 





TO HELP YOU... 


find equipment you need 


“Searchlight” Advertising 
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work in the fields of.the future at NAA 


PHYSICAL 
METALLURGISTS 


Join one of industry’s most pro- 
gressive teams in exploring the 
metallurgical frontiers of super- 
sonic flight. 

Here are unusual opportuni- 
ties in applied research for 
experienced metallurgists who 
would like to assume increased 
responsibility and expand their 
“sphere of influence.” 

Successful applicants must 
have the ability to organize and 
direct the work of others. These 
positions afford exceptional 
opportunities for advancement 
in an expanding materials de- 
velopment program. 

Background Preferred: 
Graduate Metallurgical Engi- 
neer with at least four years 
experience including develop- 
ment or application work in one 
or more of the following spe- 
cialties: 

Titanium Alloys 

Hot Work Die Steels 

Superalloys 

Refractory Metals 

Mechanical Metallurgy 

( Sheet Metal Forming ) 

For more information please 
write to: Mr. A. K. Bowman, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN “4 
AVIATION, INC. 














LETTERS 





Reply to Medaris 
omments by the press 


Medar S and 


vhicl 


Recent 
icized Army Gen 
“Countdown for Decision 
critical of other militar 
Department of Defense 

As the pri 
the Army s Research ind De 


tat 


cipal civilian resp 


activities, I can objectively 
views of Gen. Medaris are 
shared by responsible senior military officer 
and civilians in Washington. Certain of |} 
specific statements 

direction and management of major pr 
grams, such as Saturn and Nik 


ts. and 


regarding the 


meconsistent with ti tac 
ments on U 
both imaccurate 
priate from 
classifed data 
Gen. Medaris’ 
m Dr. York 
from a_ hear 
thankle 


than 


Dr. Yor 


improper 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N.Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


of a satellit 


more complicated guidance and control 


system. Ergo, since we are engaged in learn 
how to intercept an ICBM, we are, at 
defc it 


uN de vA ribs 


the same time, working toward th 
threat such as ¥ 
What I object to is your effort to 


to warn of ternble 


snatch 
any excus¢ cons 
if we don't spend untold million 
hat, or the other project. I think 
lishonest appropriation of the tax 
‘ And } ld shat 

ti ! mn cconom 

rt ited stan Ipoint 

part of that 


muse f 


i 


} 
or npicr Vs 


Lualdi L.59 Speed 


meant 
Picas 
Eapece 
Arm 
150th Aviat 
NIARNG 
iption « ] f 
rtenthy the kilometers per 
per hour 


vsoich work 


onverted to mil 
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{vena satellites in orbit symbolized. 


THE ENGINE WITH THE FUTURE 


Reliability . . . Efficiency . . . Flexibility. This Be now has re-start capability — the first 

in the r I means that its satellite can change 
orbit in space without the penalty of extra engines. 
Vast sums of money and vital scientific data ride on Present juction, this engine also is adaptable 
these built-in attributes of Bell Aerosystem’s rocket to new new assignments and. consequently, is 
engine for Lockheed’s Agena satellite, second stage of progra mportant military and peaceful space 
the Air Force Discoverer series ventures future. 


In space, these words have a milli 


The Agena engine, designed with space in mind long 
before space became a household word, has fulfilled 
its every mission and has placed more tons of useful 
payload into orbit than any other power plant. Its 
operational reliability is backed by six years of develop- 


ment and 5,000 test firings. 


pical of the exciting projects in Bell's 
center. It is part of the dynamic new 
pany that’s forging ahead in rocketry, 
ce techniques. These skills serve all 


ncies. Engineers and scientists anxious 
f personal challenge can find it at Bell. 


ROSYS TEMS COMPANY 
BUFFALO 5, N.Y. 


F BELL AEROSPACE CORPORATION 


A TEXTRON COMPANY 





UNIVERSITY MICROFILM INC 
STEVENS RICE GS 
353 N 1ST ST 

ANN ARBOR MICH 


the jets now in service, 


7 
4 


only the CONVAIR sso brings 


you “years ahead” speed and luxury 





today! It is the world’s newest-the 


world’s fastest jet passenger plane. 


CONVAIR 
aovision or GENERAL DYNAMICS CORPORATION 


to offer Convair 880 or 600 service will be TWA. DEL 
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